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analysis of the results indicated that students experiencing high' 
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covarianc^ statistically controlled for the effect of parents' 
educational level and unigue classrooa effects* Students in open 
spapeschfeols likewise scored significantly higher on science-related 
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Chaptei: On^ 

/ ' ^ * / . 

/ • The Pfoblem 

Intyoductie)il and Statement of the*P:robleiii '"^ 

For a number* of years experienced^'educators have beer/ espousing 

the need to develop approaches to instruction that would^better accommQ- 
• * • ^ 

' date individual differences. J Individualized instruction has been pro- 

claimed by many, especially in the .past ten years, as st desirable in- 

stroctional model to adopt (see ASCD, 19^2)." Through suc^ an approach. ' 

educators believe that the human potential of students Has ^a better 

^ chantew.bf being a(^ijali2ed than through traditional appsbaches. 

^ pumber gf national projects to individuallzeL instruction have • . 

beea attempted; suth as Individually Pr^pribed Instruction (IPI) and ' • 

- Program of Learning in Accordance with Needs (PLAN). Major* corporations 

^have expended millions of dollars' in developing individualized ^nstfuetibn 

^software. Eurthe.rihore , schoil districts Ire investing large sums of 

money to develop or purchase! in/ividoalized materials'. Evidence that ^ 

the movement is continuing ip provided by federal investments 'in defveloping 

individualized curriTculum materials. Recently, th^. National Science . 

\ ' * : . ' * 

Foundation provided funds for laundhing a new high school sciencfe curriculum ^ 

^ developm^^nt project, Individualized Science Instructional System (ISXS)^ 

Although some studies have been completed that report the cognitive resuRs 

. i ' . ^ i ' . 

of such -pirog rams, little is known about t\\e relationship between the 
• ' / • « * 

dej^ree of individualization and sj?udent achievement, — 

^» UTiile att?empts to individualize 'in? true tion^'proceed, new cries for 

• rad:Jcal school. reforra'dre^being made by critics such as Holt (1969^,' * . 

Kohl (1969) » Kozol (1972) an(^ Dennis on Cl969). These critics have charged . 

that the control ths^t schpols maintain over children drains children of/^he 

0 
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essence of childhood itself. The tesearjch findings of Silberman (*1970) 
. suggest that altemaltive forms of educerign ,dhat are more informal. 

< r 

open and free are .needed. 'The open c,lassroom movement and the Free 
School* noWnent in the .U-S. are eJcampi^s of alternatives that are 
currently ^beiftg tried by educators who refuse to continue schooling by 
traditional instructional, practices. Advocates of the open classroom 
philosophy clain that explorations with cogcrete materials in a class-; 

room structured and created by the teacher positively influence the 

r 

cognitive and affective 'development, of the cjiild. 

As a new approach to school construction / op^n" space schools are 
being used by. school districts as a meians for encouraging changes in 

'A 

instructional te^hniques^. ' A primary reason for, creati'ng open space 
school designs is to experiment wfth various innovative techniques such 
J6 individualized instruction. Advocates of open space schools cl-aim^ 
'that, when these, techniques ar^e combined with the open classroom approach,' 
significant differences in the level ,of cognitive" attainment should . 
emerge between indivi^lized open space programs and programs housed 
in conventionally constructed schools, ' ^ % ' ' 

In Science education tod^y there is a need^Cx? deteij^ine what effect 
the degree of individualized instruction has on the cognitive skill • 
attainment <;^f children. The thesis ti^sted in-'the present study .was 
thcit in open space situations where teachers with an open, classroom ^ 
philosophy* appear to be ^ individual iz^ipg instruction, chances "seem ta 
be good for pro4ucing children who are superior in sci^hce rela^ted 
cognitive skills. Thus, the study was designed to establish the relationsh 
between these, four factors: type of school construction -(1,^., open 
spa,je^or conventional), degree'.of Individuali'siation , extent of open 
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classroom philosophy and the extent of science related cognitive skills 
attained. ' t - ' ' \' , * - . 

'. . - , : J ^ 

The present study was conducted to explore, thfese basic Questions : ' 

' -^.s* • ^ - , . > ■ 

; 1) \flieiv classrooms are classified as hVgh or 'low Lndiv^dual^ized, 

• . - ' ■" ; ■ • • 

. are there major differences in the scierfce related cognitive 

■ ■ - ■ ' ' * \ ^ 

skills pf children? • . . ^ ■ 

• S ' • • 

2> How <ioes student cognitive performance differ in op^ space ^ 
and ^conventionally constructed schools wh«n both are providing 
iiigliiy. iiTdividualized programs? 
3) U-hat science related -cognitive differences exist between racial' 
^ ^ ^ - gMupS' in'open space and conveationally. cbnstrifcted schools? , ^ 

^ 4) How does the degreTe^of individualizatibn. as reported by ' 

teachers relate to their ideas about .the open classroom? 
6^>initio ns ^ * * • 

^. For pujrposes of - this study the following .definitions w?.ll applyf 

Individualized instruction". A student centered ^approach' to learning' 
wherein individual" student: differences are taken into account when de- ' 
signing each student's prbgraiir of study. The ideal approach to iridividualized 
instruction provides alternatives to studentship these five areas: - li -the" 
vari^fety of bonJ:ent.^vaiiable r 5) the amount of content required; 3) the 
ratds o-f learning expecCed; 4) the seq^uence'of t:hb -content provided; 'and 
.5) the variety of methods or activities used.' ' . 

Open classroom. A classroom may be described as -an open class rqom 
When the following< criteria as set forth by Holllngshekd (1971) have " 



been. met: . ' ' '. ' , 

"1)-^ the room .Itself is ■ decentralized': an open, flelcilJle 
space>divided Into functi'onal area?-, rather than-one fixed 



. , • • homogeneous unit; 2) the children are free^ for much of the ■ 

^ ^ time to explore this room, individually^ or in group^s, ^d to 

/ . . 'choose their pwn activities; -3) the envirgnment is rich in 

*1^3rnihg .resources; id^uding plenty o^ Concrete 'materials* 
^ as well «s book's and ^her media; h) the teacher and her 
' .\ aide^ work most of the -time with individual children or two 

^ ' three, hardly , ever presenting the same, materials to the 

class as a whole, (p.ii)." ' 

. . / ' ' ^ 

Open spa ce schools . Often referred to as open plan/schools or 

• open schools; the open space schools provide^ a flexibly constructed . 

r facility^ of ten without any interior walls. The setting iS designed to 

* • . ' . * 

encourage individualized ins tructiori, • cooperative teaching, and -n 06- 
' Ngradedness, while^ at the same time tending tO- diVct^urage traditional 
teaching. *-^0f ten the. area is divi^j&d itrto ptimary and intermediate 
. areas and sepa;rated by a libraVy area or media center. 

Conventional Schoo'ls , Refers- to schools that' do not include open 

V * r- - . . 

space construction in tHeir design. (iIassro6ms are- sepa'sated from- one 
, . • «^ * 

'•^ . another, typically by f6ur ^^Is and frequentfy conWcted by hallways.* 

Conventional schools, .although' physically" different , than open space' / 
schools, wa^tlll provide indi^idualized/JinstructiQi:^;,^nd open classroom 
organization. *it Is the archiiFectmre* of, theii^ schooK that make*them. 
conventional and not their ^rgijjcam^.' . ' ' . 

X -1 * Soience^ related cognitive' Skills . Includes those ^ciln^e related ' 

inteirectual abilities that h.elp the child ut^derstand and in^ire into 

.his physical envrionment*. 'E^camples f^f these skills include 4he 'following: ^ 
• , . • i ^ >.* . 

/ . ** 1). the ^ibilit^y to make ^i^ife ranees* about; the physical properties of / > 

objects, their "stpicture and infer actio.oS diffeti^l situations;' 

2) the abilityy>£ children to .produce explanations jabout tlieir' experi^ces 

. % — i ^ ^ > 1 ^' ^ 

' • ~t ~ ^ / ■ • 

Hany advoq-ates of good informal clasfe'foi^s would que^ion Uollingsh^ad^s 
use^of the phrase "the children ^re fr^e../' The/ structure -dreated by 
the 'teacher and her expectations for cooper4tiv6i beha^gr will limi't the 

• child's fr*^Pdnm. ^ * ' ^ ' . < . > 
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with materials in classif icacor>' or conservator)' situations; and ^ the 
^ability to cake inteifpretat^ions" of graphic and pictorial materials. 
Significance of the StOdy ' ^ . 

The literature, as will be shown in Chapter? Two, is void of empirical 
* studies about t;he e^^^ects of varv-ing decrees of^ individualized instruction, 
A clear need exists to develop a means to, .quantify this factor. Science 
at the elecentary level, typically is riot recogni^zed as 'a m^jor ins'truCrtional 
-priority, but rather :^.ust follow. skills instruction, in reading and mathema-' 
tic;s. However, many of the science related cognitive skills tha*t children 
&^yeXop tfffough direct experience are more applicable to under^t^Jndin'g ^ 
phenonena in the real worl(J 'of the 'child. *' 

Tne ziajbr thrust of the present study was to contribute to a better ' 
understanding of the relationship, between the decree of individiializatfon 
PJ^^^^f^^ classrooms and children's attained science related .copnitive 
skills. Supplementary questions were included to contrast the science 
cognitiv^e per f ormance • of different racial groups ip different types of 
schoiM facil4cie| (i,e/ open 'space and convanticnally conseructed scho^ls);^ 

rne instruineota^tion and infoirm^^lon derived, from the stu4y should be 

^>^^ / ' ' " 

useful to educators who ate/ curious about how individualized practices- 

' ' • • ' ' V ' " . . V ^ ' 

relate; to children's cognitive abilities. \ ^ ^ ^ 
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Chapter Tvo» ' . 

Review of the Literature ahd Statement of Research Questions 
Scientif ic Inquiry and Science Related .Cognitive Skills' 

Edusacors who have the resporfsihilicy of designing a comprehensive, 
cu-rriculum in science are faced with a numB^r of important decisions. These. 
• • decisions revolve around major questions such as: 1) what is to, be the' 

content of the instruction? 2) what is tb be the mode(s) of instruction? ' 
and 3) what is to be. the means of evaluation? • In order to decide what 
•curriculun strategies to apply to such question^, the science 'educator 
. must first gain a perspective of the structure of science itself* 

F6shay (1961) asserts that each . discipline is characterized by its domain— 
. or conceptual frch^m^ of structure— and its way of knowing or method of 
inquiry.' .Schwab (1962) relates^the structure qf science to inquiry in 
that he defines the structure ae those concepts which constitute the 
domain of the discipline and determine its inquiry.' 

If one accepts' this view that science net only consists ^f content 
but also methods of- inquiry, then both of thes^ elements need to be 
included in a science curriculum if the design j.s.to be valid. That ♦ 
inquiry skill development should be included in the basic design of the 
science curriculum, is attested to by many in Jhe, literature (Brandwein, 
19^68*; Butts, 196A; Tischler, 1965; Gagn^, 1963; Hurd and Qallagher, 
1968; and Suchman, A962). In 1963 Gagn& suggested that "inquiry is 
, perhaps the most critical kind of activity that the scientist' engages. in, 

* « 

and for that reason. n»st represent one of the mos^ essential objectives 

of science instruction (p, 14A)»" 

» * 

Since 'inquiry is such an important learning activity, a cle^r 

dcfinltlcJR of the 'term is needed. Novak (1964) defines inquiry generally 
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as the total conf iguratijin of behaviors involved in the struggle of 

* hpman beings for reasonable explanations of general^ phenomena about; 

Which they are carious. More specifically, one might view iirquiry as those^ 

activities that scientists do. Gagn^ (1963) suggests that ^.nquiry is * 

a set o^activitie^ characterized by a problem-solving appro?^, Nin' 

which each newly encountered phenomenon becomes a challenge for thinking. 

EVea more important to the present study is the view held by «urd and 

Gallagher (.1968). The'y classify inquiry skills as a category o£ 

cogni&'ive Abilities or skills in actively seeking new information' 

through experimentation and' in developing models to explain data. * 

Inquiry is viewed by th-ese science educators as Jthose' knowledge-acquiring • 

skills, called cognitive skills or process skills, that are similar 'to the 

procedures used by scientists to acquire n^ knowledge* Thus, for ' 

\ . 

purposes of this study, . inquiry skills will be viewed as those science 
related c ognitive skills important in the intellectual development of * 

. children ^ ^ . • " • 

\ - • 

Hurd and Gallagher (1968) continue to list four categories of .process 

skills or cognitive skills that ar^ essintial for "the understand^ of 

science information. These ^are: 1) obtaining information already per- 

ceptually available—what is at hand and needs only be noticed or observed;, * 

2) the abiWty to measure and to use nunixers to represent measurements, 

thus helping the student to think about objects in a* numerical sense, 

such as weight and volume; 3)going beyond the data or "information t6 

r 

detect trends, make, inferences and predictions; and 4) actively seeking 

^new information through experimentation and ia developing models t*b 

explain data. - ' * 

• « 

Conditions for Inquiry > " * " 

Gagne (1963) in his discussion on the learning reqvJLremei>ts for. . 

• 16 
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inquiry suggests that th^ student should bf provicled with opportunities 



to carry out inductive thinking; to make hiyp/thdses and to test them, 
» 

in a gre^ft variety of situations: in the- laboratory, in the classroom,^ 

and by his own individual efforts. But he cautions the reader that for 

oldef stuSents to engage in genuine inquiry, they must not only have 

prior^ experiences in observing, measuring, classifying, inferring, etc.; 

but must also have acquired substkitial knowledget According to Gagne, 

then, f prerequisite learning of substantive knowledge is essential before 

the student can assume the responsibilities of a 'scientific invest'igator . 

Suchmin (1964) specifies three conditions for facilitating inquiry 

in elementary classrooms. First, he propo^s that children require a * 

focus for their attention, such as a stimulating problem to pursue. 

Second, they need physical freedom to reach out for desired data and 

informsrtion and to acquire it at an^ rate in an^ sequence t^he child 

wishes. The third condition to facilitate inquiry is the availability 

of a responsive environmeni: so that, when the child reaches out he procures 

> 

something. By providing such conditions for .inquiry, Suci^hman claims* 
that student autononvy in their operations is fost.ered. ^ They' mike 
decisions and try to satisfy >their own cognitive needs by gathering the 
kinds of information tl\ey want. 

The kind of responsive environment that Suchman alludeif to nearly ten 

years ago is- similar -to the settings currently being implemente'd by 

^•\, . \ 

open cI^assrooA advocates. The next section will s^immarize how the open 

classroom approach seeks to provide children with a responsive en- 

vironment that" will enhance cognitive skill development including those 

science related cgghitive skUls (inquiry skills) just described. 
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Ih^ Open Classroom 

The open classroom movement in the jJnited States can be traced to 

the instructional practices of the British Infant Schools. After the 

i'. 

appearance of FeatherstoneU writings (1967) about the infant schools ' J. 
of England and the visitations by. several educators such as Rogers and 
Weber, many American teachers began to flock to Englajid .to study. what 
these. schools were doing.. Upon their return to America 'these teachers', 
began experimenting with siailar approaches in their classrooms. The-, 
open classrooms^ that have since evolved in the U-.S-. have been described 

J ^ by Patt-erson (1972) as being ' ' 

>^ ' " • 

an individualizjSd, child»<^ntered approach to education 
in which the emphasis is placed upon the child laainving • 
rather than the tfeaeh'er^ ^^aching.^, the classroom is like a 
functional workshop wherein vjork or play takes place in 
^ varieus ^resource centers/' These centers are learning areas 
- ' * 'structuired* or designed b>i.the teacher either withi^n the - 
* room or outS-id^ the, iroom in corriciors or in the school yard. 
Teachers are facilitators of leaming^and the empWasis is on 
\ process rather than product, on learning how to learn and K J 
yaintai#ing the^ desire to learn (pp.;* 5-6). . - ' ' 

Ea^lieV in' this paper a d6f inition *£ot» the open classroom was 

provided, Rathbone .(1971) proposes thX-O^'ih the open classroom the 

learner bex>oines. an actj^ve agent and, -by his own volition causes things 

to happen in the environments- Questioning and self-initiated in^ter-' . 

action by way of dixect experience are. the desired student behaviors. 

Barth (1971J contends that knowledge, is idiosyncratically formed; the. 

« « 

purpose of school is to encourage, e*:ploration, facilitate rchildren's 

learning to learn. . . to\experiment. . . to becooe responsible agents. 
If the psycho-emotional tlimate of the school is one of trust and 
openness, the child will hWe more acceptance of *self and have less 
,fear of -failure. It fs the\ychild's responsibility*' to decide what 
he does and who h^ becomes. \ 

\. ■ 
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Weber (1971) states that . . ^ 

the active force of such learning is considered to be 
curiosity, interest and the needs of a child's ovm -search • 
for def^lnition and relevance. The school setting or en- 
vironment must be rich* enough to foster and maintain this 
curiosity; it must be free enojjgh to allot; even to help 
each individual tollow the path indicated by his curiosity 
<p. 11). • . - ' 

•This whole notion of exploring the environment ,to satisfy curiosity 

: . • * ^ ^ [ ^ > • 

is at the heart of the open classroom theoretical position. All the 

processes that are involved in inquiry can be experienced .by the* child 

in op^n classrooms. Inquiry processes §uch 'as foKnulation of questions, 

• . . • * * * 

, experimenting, obser\'ing and inrerriQg arfe everyday events in the better 

' ' ' ; ^ ' ' ' 

open classrooms. It night be said that the spirit of scientific explora- ' 

• tion 15 central to the learning process in the open>classroon. 

* • •« , 

intuitively then, the premises behind the open classroom are at- 

tractive to tne science educator whp believes that science related • 

« • ** • 

'Cognitive skilly ought to be developed in childr-en. But what empiri-cal 
^ ' ' -» . ' ^ 

evidence can practitionets offer to demonstrate fhat the open classroom 

^. • 

vorks^ ^ , * _^ ' * 

Achieven:ent data demonstrating the effectiveness of ^ open classrboms 
are generally not available;, fey findings have* been reported in the literatJr 
to date.^ Many practitioners have proclaimed a moratorium on group 
testing; others claim their objectives and methods are not reflected ' 
in current standardized achievement tests. Still others 'feel it is 
too ca^ly in the development of open education to submit their approach * 
to a rigorous testing procedure. "Since the results from studies about 
cognitive growth in the open classroom are so inconclusive, furthet 
research is required. 
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Open Space Schools / * 



As previously indicated, in fee last fi^e >-ears public schools have 
Deen concentrating more on individualizing instruotion and 'furnishing 
-environnents that facilitate continuous progress. With the increased * 
experience with these ncngraded approaches and with ^taffs gainipg 
experience with tean or cooperative teaching, flexibility in. the learning 
environment became mandatorj-f The learning space had t;o be flexible 
enough to meet the special recjuirements of independent study, small 
group discussions, nultimedi^ experiences, and large group activities. 
It' becane inperative_ that school facilities be more responsive to the 
^ changing needs of the learner and their, teachers. - ' 

Open space schools, as envisioned by their designers, could' " 
theoretically inplenent the major ideas of the opeh classroom" p\ilosophy • 
given earlier. By providing students with-freedom to be involved ^n 
making curriculum decisions and the. freedom to explore and ;aove ! ab'bu t . ' 
in the environment, open space schools areiAies-igned to demonstrate ■ 
theip. child-entered -approach to learning. The emphasis w/jild be on ' 
children learning in independent ways 'and enjoying the process, not ' 
on teachers teaching. The entire s^tin^ would-be designed to facilitate 
individualized, contiguous progress eduction. The degree to which • 
individualizatio n. is Securing in a given open space school is. ins 
Xh.eory. one measur ej?/ the degree that open classroom theory- is being 
practiced . . .' ' 

" . \ ' ' ■ ' 

The construction of open space schools is a relatively redent 

development, s Brynetti (1971) claims that Calif ornia'set ^he early .pace, 
• but that now the Majority of new' schools around the country have an open 
space design. Of over; 2,500 new .schools constructed during the period , 
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1967-1969. over 50% had open-cype designs. Of Che new scVools constructe^i 
during chis period. only 16% were conventional in California; cpnversely, 
only 19% were open in-Kew York state, . • ' 

Even though nany open space schooll are not in fact individualizing 
. instruction, the follov.'ing description is ^n example of how some- open - 
^ space schools do operate individualizea prdgranls. Instruction* in 
such open space environmetits "is QuicLand dynamic; that is..tXachers and 
students constantly move aboilt in the open space as activities change. 
Students oft^n use tote trays ^ store, or " transport their materials to- 
different areas rather than being assigne^'a fixed desk for their' 
things.. Traditional subjects are usually studied as in conventional ' 
schools except that the mode of instruction is probably different. 
Learnifig .Activity Packages (LAPs) or other individualized materials ' may . 
be utilized as guides to study learning (See Wolfe and Smith.' 196 Sy-. 
These independent learning guides usually provide the students with' 
objectives to bfe Teamed, materials to be used and activities to do. 
Parent volunteers or ;,lder s.tudents are often in the environment as aides' 
to teachers.* * j . ■ - 

Since the emphasis in d^ny open space schoo'ls'is on individualizing 
instruction, student evaluation "is often done 'in non-traditional ways. - 
Children nfeed not* be tompared with one another; ^ter grades may be 
discarded for different reporting systems. Often children keep their 
own progress records as they do in many British Infafrt Sch^bls. Some 
educators suggest tha^Sby keeping his progress records, the child . . ' -] 
gains experience important Co self-reliance and responsibility. 

Results from research into achifiveoent of children in open space *' 
schools when con-trasted to achievement in traditional schools are. <• , 
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• incpngruods., Only otje^Cudy was' located in the literature that ha*a 

relevance to the present study: In that Reticular study involving. , ^ 
inten^^diate-iev^l students. Townsend ' (1971) found sighificant differences 
on achievenent\that favored th,e traditional schools.- This study 
identifie4 significant differences among'sixtih graders in word meaning. 

' paragraph r.eaning. spelling. . arithmetic computation., social studies and ' 
science. ' ' ' ^ * ^ 

Individualized Ifistruction / • * . 

rn«.nover.ent in e4ucation to . individualize the instructional' progfam 
for students grew largely out of the sixties. Programs such as , ' 
Individually Prest?ibed'lns tructiod U?l) apd Program of Learning in ' 
Accordance with Need^ (PLAN) g,ve impetus to the movement (See Flanaga^i. 

1967; ajid Bolvin and Li'ndvall.- 1965) • * ' • ' 

- » \ - . , * . 

_ Much or the rationale for individualized instruction was provided 

• • • 

prior to i965 by Bloom (1964) a«d Goodlad .and Ande'r^oa' (1963). Blpom. 

in liis, bpok. Stability- and'^Change in Hu^an Characteristics .'^ Pvpl ...c the 

din,ensions.of individuality and their related factors. s-Uggests 

that since variability in intellectual development can be affected by 

environmental conditions^ researchers need to pinpoint the extent to" 

^ i 

which these positively or negatively , influence sclfool achievement. ' - 

) ' ' • ■ 

By treating students as unique individuals, many educators believe that ' * 

individualized izistruction is the most viable teaching, strategy that 
schools can employ. • ' . ' ' . * ' 

The arguments for""the nongraded school provided by Coodlad and 
Anderson a963)_ also apply "to individualized instruction, ''por instance, 
in the nongraded approach children who _w6rk slowly are provided with 
longer b^locks of titBe to complete their work; no repeating of grades , /. 
is necessary since bajsic differences in learning rate are Recognized. / 



>e cheoretical rationale for 'one ..proa'ch \o individualized inscruction. 
Project PLA^i. is perhaps best sunnnarized by.Mager (1967) in a document * • ' 
. describing, the experimental version. He states: ■ ' ' ' " 

Individualized instruction is- the na»e giVen to an '« • ' 
instructional systen aesigned always to^elLt that 
^ li^^l^ ^^t: effectL in ellmi^^^^^^^ " 

. • -'^^"^^^ ""^"^ -nd desired student pe o rajc" ' ' " 

^^i^-f /^f^ctive in> elimihating ,S ins true ional ' . 
need. It is a system of allowing , and assjrsting the 
• . -^"^^h the constellation of i ns true ^o nal " • 

* - ' initru^- "'^^^"^"g objective, individualized ■ • 

re evan rnd'irn " ''"r^^"""" ^^^^ objective- ' 

• with fn,\ ^"^"^^"'^-'^elevant; rather th^ b^ satisfied 

■ • achlevin ""S." ^^e appropriate content for 

seLcts fhoL i ^"^i-i^-l-^d instruction also ^ 
suited rn . - "^"""^^ procedures "most' 

:tud:nV(p!ljr:" each-. individual 

^ Still. Dunn (1970, p. 221) ciaims that education do.esn't seem ' 
to have'moved very far in this directioft.* He cites the ndmber of ■ 
documents 'classified by th. ERIC Documentation System as evidence.- He ^ 
states that of l,9o\) references dealing with curriculum only^thixty-six have 
anything whatso;ver t^o With. individualized curricula, individualized- ' 
program- of study, individualized education, 'or the like. Of these * ' 
^ thirty-Six: appr_oxima€e.ly bne-half deal.'with so,-ne form of programmed' " 

^ ' ins true &iotv* ^ , ' 

' '' ' « • 

;'. ^ Research'into theimpict of individualized inst;u;tion programs on ^ 
student achievement has been limited. Wright .(1969) in conducting a 

snort of the definition as presented in this dissertArtnn ^-^7 ' 

, ^-^i^ . „ 
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prej-j^na-ry assessr^t of thfe experimental version of Project PLAN I 
foun4 that during-the yeajr.'the growtjh for'Cr^de 5 PLAN students was 
e<5ual to -or greater 'tha^ that for the, controls for all Stanford • 

c 

Achievement Tests (SAT) except' Arithmetic Qomputatien. TheUargest 
difference, however, was only three .months^ for stience.^ SAT results 
in the Fall for Gr^de. 6 showed that the PLAN^group was three^'to four * 
monftis ahead on Spelling, Lan^age, Arithmetic Concepts, Arithmetic . 
Applications^, Social Studied, and Science,* whjLle controls were .about 
rour months ahead on Arithmetic Computation. ' . • ^ 

Bui-st (r972),lTi arstudy in which students were 'r-andomry. selected 
and -assigned to .?i;oj.ect>5LAN ihstrticKion, found np. significant differences 
between PLAN, and non-PL^LN students on dhe following .acJ>ievepient measures: 
.Word Meaning, Paragraph Meaning, Spelling, Language Ajrithmetic- Concepts," 
and Arithmetic Applications.- ^Non-PLAN students scored significantly - ' 
^higher on Arithmetic Computation.' ♦ ^ ' . 

Research into pupil achievement from the IPX program has produced 
mixed results,* A number of studies have produced- no significant 
differences (See Bialfek and. CastVd, 1968; Fishef. 1967; Gallaghes, 1968; 
and Research, for Better Schools, 1968). There weyie! .hbvLej:, cenain 
affective outcomes tHat appear beneficial. The firm. Research for 

• ** * 

Bfetter. Schools (1969), report tTie following benefits: 1) low ab-iiity 
-students find IPX most attractive; 2) IPl' pupiii' prefer working -by 
themselves more than control students; 3) IPX m'ath is more enjoyable 
for pupils; apd 4) .gifted IPl students demonstrate mOre independent 
positive actions than gifted non-IPI students, - . ^ 

James (1969), in studying achievement outddmes 9f "the Intermediate 
Scien.ce Curriculum Study (ISCS) students in individualized settings. 
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fuuhd ISCS scudencs corisiscencly surpassed chose for a group- 

. ♦ • ' * 

instrudcion -class although Che results' were noc significancly 'different. 
O'Toole (1966) contrasted tHe 'effects' of individualized instruction' 
with teacher-centered instruction, No significant^ differences were i • * 
found between the groups on Science achievement, prqlile^ solving ^ ' 
abii-ities, science in'te.cesta or self-conce'pt^ , X , . ' 

From the. above research. 'findings It; '^r ev-ident »that a Led exists ' 

• • - * 

.t;o clarify the-telationships -between irtdiyidualized instijjiction and' 

development of science abilities. No-stu-dies wer.e localied in wM-Ch the ' 

degree of individuali'zation was measured and relate^ ^to' cognitive 'outcomes . 

It seems th^t programs are labeled as ' individua'liz^' with^no attem'pt 

to/quantify the degree to which the program approaches .«n 'id^ai defined by 

specific cciteria. _ This oversight of educators'to describV the independent 

variable adetjuately", cr6ateS problems in aetributirfg criterion differences 

* • . ■ 

CO treatment, conditions. When the conditions are -ill-defined 'it is 

impossible to make 'inferences ^b6ut relationships between these conditions 

and performance differences. Ijj school 'systeitf^ where 'many tethers- 

clainy-to be^ individuali'zirig, better psychomeAc techniques need ta ' • ' . 

be developed to clis§ify teachers'on an' ^.Mividualized instruction * 

continuum. One approach suggested by the present study is-^Jo utilize . 

-a teacher self- reporting meaSure. If such an app'roach were si;^pcesfful, 

then system-wide assessments describing instructional .practices would 

be feasible^ Such an inventory 'effort would greatly, help school 

systems describe what their schools are actually doing fo iijdividualize 

* • ' * * ^ • 

instruct ion. * 

.The searfh^of the literature also indicates a need to define better 

\ \' . ' *• . ' 

Che relationship between growth in science related cog^iitivefslcills and ' 



the degfee of individualized explorations with concrete tflateri^is/;' 
Do schools that provide individualized science experiences actually 
produce -students who are' superior .jJn. science related - cognl£i^j " " ^ 
Skills.^ Are £here,any relationships be tVeen teachers' ideyas abolit the 
ppen classroom and the^ fcbgnitive skills attained by their children? 
Do open space programs yi^d higher levels pf scte'nce related" cognitive ^ 
skills ip- children?,- A need -exists for ba^ic ^search into th^ inter- 
reUtionships of these variables. Suclv research might prove useful 
to net oriiy science educatoVs but to others in:the educational community 

as well. ^ • » 

. • \ ' * • , » * 

Statement of th,fe kesearch QU€sti5ns , ^ ' 

(1) ^re^- there Significant differences in, the levels of. science. ' 

. . • -cognitive -attainment , of ohildrjen f rom 'high individua'i'izedl ' . '* 
science, classes iri contrast to children from ' low individualiXd 
science classes? • ^ , / ^ ' .\ 

(2) Are. there significant xdiffeyences in the science related . ' 
^. cognitive^skiil attainment of cTrildren experiencing only 

, 'high individualized' pro'grams In open, st)ace;sc|iooas vs., ■ 

• r ■ ■■ ' ' ' ■ 

^ children experiencing, only ■ /high individualized' programs d.n . 

' • ' '•...»••■ • ■ : . 

. o'in conventional -schools? ' . , \ ■ " ; • *' 

/-ON * • ' . • •)(••"'■ 

^ (3) ^^hat is -the correlatio*ns betVeea tjie- degree of individualized 

• • • / • 

ms^tructlon and 'teachers' open classroom philosophy? . 
(4) Ifliat relationships ex^s^e".tween teachers^ open classroom 

philosoph-Jr and..their\espective class distribution* of • \. ' 

^ cognitive scores?. • ' , . 

%<---tijtg!C.jjifig|J^^^^^ iTiJthe- ctfgnitive attainment- 

of children withiti varioiis ^bgroups experiencing either^'-open. ' ■ 
space or ^conventional school instruction? ' ' r »; / 
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Cjjapter Three 
Procedures and Design ^ • 

Overall Design 

The design for this study wks divided into two phases: first, 
instrument development and field testing,^ and secon?, application of 
the instruments in an investigation of the research questions. The •* ' 
first phase consisted of developing two teacher instruments end testing 
them on several hundred teachers. The second phase copsisted of applying 
the instruments to a group of elementary teachers of science. > Jhis latter phase « 
included testing students, of these elementary teachers as a method of , ^ 

measuring students' science related cognitive skills. ^The design 
called for statistically controlling such nuisance variables as 
teacher effect and students' parent educational level. 

The research plan consisted -of the following steps*: ' ♦ * ^ 

1. field test the teacher instruments ^bn a large^ population — ^ 
of teachers; 

2. give the teacher instruments to;a sample of science teachers 
' . f TOijt a variety of schools; 

3. -administer the .student instruments: 

4» analyze the data. ^ * • - * 

The»Sample . ' * - , 

• • • . 

Three samples are of concern in 'the present study. The f irsjt is 

a sample of teachers empiqyed "by the Bi;oward County, Florida, Public 

Schools. This sample was utilized to field test the Instructional 

Pract;ices Questionnaire: 'a self -reporting instrument to laeasure the 

degree of individualized instruction being .practiced. .The second sampla.. 

consisted of sevggtfeen fifth grade teachers of science 'from the Broward' 
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County Schtfols, This sample together with the students they were teaching 
constituted the target groups for exploring the. research questions in 
this study. These seventeen teachers were given two instruments, 

Instructional Practices Questionnaire and the Id^as About Teaching 
ahd Learning. The students taught by the seventeen teachers were 
given a sciexice cogaitlve instrument and a brief questionnaire to be 
described in the following section. 
The Instruments 

Teacher Instruments. 

1. -Instructional .Pra ctice Questionnaire (IPQ) - measures the degree " 
of individualized instruction taking place in a given subject 
area. The instrument was developed by the in't'es^igator and the 
Broward County Research Depr^rtmenf (See Appendix A for an example). 

« 

2- Ideas Abo ut Teaching and Learning (lATL) - measures teachers' 
^ philosophy or beliefs about the open classroom and the prac- 
* tices that ought to occur there. The instrument Txplores teacher 
. opinions abouf the goals of schools, the role of the. teacher, 
role of the student, the conditions for learning, interpersonal 
relations, operation of the schools and evalifation methods. This 
instrument was developed by rhe investigator and ised in a 1972 
open classroom assessment in a northeastern city (^ee Appendix B 

' . , ♦ 

for an example)* ^ 
Student Instriiroents , 

Bristol Study Skills (The Bristol )- An' abbreviated version of the 
. commercial version of this test was utilized in this study. The 

original.test is part of a battery of achievement tests developed 

in England bV Thomas Nelson and -Sons, Ltd. Buros' Seventh Mental 
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Measurements Yearbook (197?) describes Bristol Tests in the 
following manner: 

The tests represent general skills, strategies, and concepts 
* tath-er than the content of a particular curriculmn, The 'study 
skills tests are the most novel aspect of the battery. They 
assess cultural and scientific knowledge of the environment,. 
Study skills is rather curiously* named, since study skills in 
the sense of use of references, dictionary, iitdexinjg, etc] are 
not as^e^sed, • .There appears to be a very strong influence of 
Piaget on much of the content, • .Xp* 4-10)* 

The following subtest scores are included in^he scoring: 

Properties: emphasis here is on inferences about materials ' 

and situations; Structures : ^ emphasis is on Piaget 's conserva.- 

ticn of substance, weight, etc,;' Processes: emphasis is on r 

interpolating mechanical situations; Explanations ;' "the 

actual content is concerned with Piagetian conservation, 

ciassification and scientific reasoning; and Interpretations ; 

deals with knowledge of graphic and pictorial symbols (See 

Appendix C for an example). 

Student Questionnaire (SQ) - this questionnaire is. an -instrument 

designed to validate teadher responses in* the JPQ. Questions 

were written in student language to explore fheirVpe.rceptions 

as to the general mode of iijs truction -in science. F^r instance, 

it x^as desirable to know" how much student involvement was 

elicited by teachers when assignments were made. Likewise, 

the frequency that students Worked independently oir in groups . 

in science Woif4d be useful information in checking the yp^ue of 

the IPQ data (See Appendix D for an example). \ \ 

Parents' Educational .Level (PEL) - this information was provided 

by the schools to the Research Department as part of their . V 

• • • 
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regular data collection. Schools were asked to record fo^ each 

• J** 

Student the highest grade level completed by either parent as 

reported on student 'registration forms. The inf^jnaation, when 

not available in the regular registration fqnas^was gathered by 

the schools by comunicating with Specific homes. > Upon receiving"^ 

the jiata forms from the schbols, a coding scheme was created 

by the Research Office staff and applied to the grade levels 
' ** . 

reported. (For a description of ti^e coding scheme ^see v ' 

Appendix E,) 
Historical Development of^the Study 

Dy^opm ent of the, instructional Practices Questionnaire (IPQ) . 
During the summer of 1^72 e?cploratory conferences were held between the 
investigator ^nd 'the staff of the Broward County Research Dep:artmeiit. 
A major concern' of fihe department* at that time was documenting ?he - 
, instructional practices occurring' in the .schools. A coficem in the county 
was the lack of Adequate "and quantifiable; in^rmation that w?>uld be' 
useful in understanding the actual instructiofial practices being utilized 
in all types of schools, including both open spade schools aad conven- ' 
s tionally constructed schools. A teacher questionnaire describing 

instructional practices Seemed to be a logical way to systematically 
collect this kind of information. 

The present inves&igator and the Research Staff then jointly 
began to develop a self-reporting measure for teachers. It was decided 

% 

to concentrate on developing questionnaire items that would differentiate 
teachers according^ to the kinds of individualized instrwction practices ' 
they were applying in their classrooms. Items were purposefully written 
^ in such a manner as to adequately -cover the dimensions of individualized 
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instruction previo^isly stated in this study, i.e., items were written 
. CO measure: 1) ,the variety of content available; 2) the anoUnt of 
con tent, required;- ^'3)' the rates of lea^n in/expected; 4) the sequence of 
the content provided; ai^ 5) the variety o^ methods or activities 
used. , < " 

After preliminary, drafts of the questionnaire were completed, a 
varijfty of curriculum personnel from the instructional services division 
of tbe^CQunty reviewed the items.' Reading, mathematics and science 
supervisors provided important feedback prior to finalizing the instrument. 
It was through- this process of iiivolving a number of county personnel 
to criticize and improve the instrument , that content validity was 
established. Data were later used to establish more objective validatio^i 
of the instrument and are- subsequently reported in this study. 

^ Other forms of validation by classroom observation techniques 
were seriously considered and the feasibility of such approaches explored 
with the Research Staff. Due to the shortage 'of personnel and the ambiguity 
associated with the drastic and unforeseen .'staff reorganization in the 
•courvty chat essentially led to the dissolution -of the Research Depart- 
ment, plans for formal classroom observations were dropped^ 

Three separate forms of the Instructional Practices Questionnaire . 
were ultimately producfed. One form was developed in each of the subject 
areas of reading, mathematics and science; the first twenty-four items of 
each form were identical. Examples of each questionnaire as used in 
the present study are located/ and explained ip Appendix 
B. Development 6f j^^her instruments . 

' ^' Ideas About Teaching and Learning (lATL) - this instrument 
v/as designed by the investigator and used in «n oper^/ classroom assessment 
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sfudy in a northeastern city. Tne iastrunent measures teachers* * 
philosophy or beliefs about open classroom ideals and the practices 
that ought to occur there, A large pool of iteos vere inirially 
drafted and given. to a group of judges to establish content validirty. 
Tnese judges included the directors' at the University School on the 
campus of Nova University and two professors engaged in administrative 
activities at the school. The instrument ^as then field tested with the 
University School- staff in the Spring of 1972. Aft^r some minor changes 
m phraseology, the instrument was then given to" 220 Follow Through 
Teachers in June 1972. >. 

2- Bristol Study ^Skills -( The Bristol) - originally this instrument 
was developed on a diverse population of 1188%tudents in England. Forms 
A and B of th4 commercial version of the' Level One Bristol were developed; 
and normed on a sample spanning ages eight years to nine years and 
eleven months. 

A number of changes were made on the original Level One, Form B 
Bristol Study Skills test to conform to expressed concerns of various 
county 'staff: An add^tiopal problem existietJ.in that .the recommended 
testing tine of 50. minutes would not be available to the investigatpr. * 
Besides the simple deletion of aabigvous items, five items were 
droppfed due to their del)endenoy on knowledge of the English culture. 
Other problems of anibiguity in instructions or content were solved mostly 
by substituting items from Form A. * Two items were altered by the 
.investigator, i.e., 'for Item 32 an additional balance scale was drawn 
to clarify the question, and for Item 37, the word, -clay, was substituted 
for plasticine. 

Since a shorter version of the Bristol had been developed, new' 



estimates of reliability were calculated using the Spearman-Brown .«» 

t 

formula, ^ 

The reliability figures released by the publisher refer to correla- 
tions between Fom A and Form B. Reliability .coefficients are published 
for each of the fi^e parts of the Bristol. New estimates of reliability 
for each -part were calculated losing- original figures. The original 
•reliability coefficients and the new calculated reliability coefficients 
for each part is provided in Table' 3.1. 

table 3.1 

£stinatesi of reliability coefficients calculated 
for Bristol parts and total scores 



Bristol Part 



Original 



Reduced Version 



Part I, 
Part/ll 
Part III 
Part IV 
Part V 
OveraU 



.87 
.80 
.79 
.82 
.86 
.93 



.84 
.76 
.64 
.73 

.79 - 
.90 



rne final version of the Bristol consisted of 45" items which 
equaled two- thirds of the original version. Minor changes. in tfie cover 
page -were also made, thus completing the final form to be utilized in 
the study. This version-was sent to the publisher with a letter of 
request to reproduce <uantities ctf the test for the present study* 
Permission to print this version of the Brilfetol was subsequently received- 
.Appendix G ^contains the letter of request and the telegram extending 



penaission co reproduce' the instrument. This final version of the 
Bristol is provided in Appendix C. , . 

3. Student Questionnaire (SQ) - this instrument was designed 
after it became apparent that validation of the IPQ by making class- 
room observations would be impossible. The Research Office had a 
histon- of using student questionnaires as a means of substantiating 
teacher responses to qi^estionnaires. Even though the correlatioj^, 
historically, has bfeen only moderate (.3-. 5) between teacher and 

f 

Student questionnaires in thfe county, this procedure was ch^en as 
a neans to expedite the validation process and to gaia a large quantity 
of data describing the instructional practices that occur mbst of the 
tine in each classroo^i. ' When classroom observation procedures 
were under consideration,^ sone brief and iafonnal interviewing of a few 
students were included and ^ield tested in several schools. The kinds ^ 
of questions that were asked in such 'interviews were eventually included 
io the Student Questionnaire. The ^sult was that all students in 
the study were , able to indicate their impressions about how^ they study 
science. The final version of the .Student Questionnaire is included in ' 
Appendix 1). 

C. Field t^s^ing th e Instructional Practices Questionnaire ^ Following 
development of the it\s tructipnal Practic^^ Questionnaire CIPQ) , the 
instrument was 'then admlni'stered to the entirVpopulation of third 
and fifth vgrade teache^ ihBroward County as part of the Research 
Department's January 1973N)at^Collection. At that time all teachers 
those two grade levels who \>^re teaching mathematics oi> reading 
asked to cotnplete the.^IPQ along.with other forms, for the county! 
ly the data from the population\f fifth grade teachers vere 



\ 
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pertinent to, the present study. In all", 298 Reading tochers and HQ •' 
^Mathematics teachers, from .60 schools returned the IPQ forms to i;he 
^Jlasear-€h CFfice. However, analysis of the teacher responses on the IPQ 

was deUyed until the problem of missing data was solved and reverse 

scoring- of certain IPQ items completed as described in the next section. - . 

• * 

D* Preparing the^ field test data for analysis . 

Selection of key IPQ items for analysis - A face examination 
of the IPQ indicates that many items are not directly related to indiyidualized 
instruction practices. FcJr instance, Items 1 and 22 relate t*o grouping * 
techniques. These questions do not directly measure the degree of ' 
individualization, but rather explore teacher strategies that might 
facilitate the implementation of an individualized instruction approach. 
Hence, it was important tg select only those items that most closely ' 
purport to meastire individualized instruction practices. 

Earlier a definition for individualized instruction was 
presented. Five dimensions of individualized instruction were proposed: 
1) the variety of content available; 2) the amount of. content required; 
• 3) the fates of learning expected; 4) the sequence of content provided; 
and 5) the variety of ^methods c^r activities us^d. With these criteria 
in mind, the IPQ items were classified by the investigator according 
tp one or more of these dimensions, i.e., ,each it-em was coded as to 
which of the five dimensions they measured. •Followiog this process, 
-items were chosen from the instrument that measured the most dimensions 
or that measured dimensiorts infrequently measured by the other IPQ 
items. This process was repeated three months later by the fnvestigator as 
a. double check in the classification. All items were' classified in 
the same manner as three months before, with the addition of one item. 
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The resultant l^ues tionnaire items, then, were chosen as the key IPQ it^s 
1 ' t •. 

tnat best 'oeasured 'ti e five dimensions of indivdualized instruction. 
VThen responses on thdse items are summed,^ the score reflects the degree 
of indivdualized instruction being practiced by a 'given teacher. 
This score was used in this study as the means of ' classifying teacher 
practices, e,g., high individualized or low individualized (See. Appendix H 
for the Key Items Claksif ication) 

I % /* V 

' - - / ^ 

• 2. ^Handling the missing data>'problem - Following ^he key punching 
of the. teacher responses on the (IPQ) for both reading and. jnathematics , 
th^ data were inspected for missing responses. It was arbitrarily 
decided to drop ail those teachers from the study who did not answer 
three or more of the eleven key IPQ items' As a result of this process, 
seven reading teachers and fourteen math teachers were eliminated from 
.the subsequent analyses. Of the remaining reading, teachers (N=298), - 
91.9a answered all eleven IPQ items, whfereas 9§.7%' of the math teachers 
(N = *270) had no missing d^ta. ^ 

In order to have all teachers wieh no missing data, a computer 
program was utilized to prisdict expected values for all m-issing responses. 
This ^program developed by^the Broward Courfty Research Department uses 
multiple regression to est^imate the missing data points. An IBM 370, 
Model 145, was utilized t;o complete this task with both the reading ^nd * 
math ^£achers . ' 

3- Reverse sc oring IPQ items - One last adjustment in the data 
remained prior to b^ginnitig the analyses. In the original form the IPQ 
contained a mixture of positively stated itgms and negatively stated items. 
Hence, a computer p'rog rata was utilized to .transform'the resJ)onses' of 
negatively warded items (Items 2, 5, 17 and 21). .This was Accomplished 
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by reversing the scoring of the items so that low frequency- type 
• • • 

responses to these negative items would be refl^ected more positively 

when the eleven key i'tems were summed. , - . * 

E, Result s, of 'the field test s^udv . In order to. determine the . 
reliability o^ the eleven IPQ'key items, a computer program from the 
Broward County Research Department was utilized. The estimate ^^f^reliability 
for the eleven items based on the responses of 298 reading teachers was 
.74 while the reliability for the 27(7 math teachers' was .79. When the 
entire 29 item reading version of the IPQ was run -the reliability was 
.73;- whereas the reliability for the entire math vers'X^n was ,76. 
(It. should be noted that not as much care was put into the wording of 
Vljejjt^ unique\:o reading and mathematics beyond the first 24 items 
common tcrboth.) ' 

A principal components ^nalysis of the eleven key items resulted 
, • ^ 

in every item loading on one common factor in the case of mathematics 

teachers and all but one item loading over ,30 in the case of reading 

teachers. Table 3.2 summarizes. these factor loadings in Appendix I. 

In Table 3.3 the factor loadings for ^he#24 items common to both 

reading and math teachers are provided (See Appendix I), As can be s^en, 

all items that w ere wor d^ negatively in support of individualized instruction 

loaded separately on Factor 2, while positively stated items loaded positively 

on Factor !• It should be .noted t^hat tfiese results reflect the phrasing of the 

♦ i 

IPQ rather than distinct factors reflecting constructs of .the instrument. 
Even though, the above principal components analyses were useful in 
exploring the factor structure of the eleven key items, the greatest use 
of the fi^ld test results came from inspecting the school jneans and teacher- 
means and standard deviations of scores from the IPQ. After the negatively 

• • . 37 

^ 
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. worded items were reversed and summed with the other k?y'lPQ items for 
each teacher, the means and standard deviations were calculate^ using 
a computer program in- the Nova University Computer Center. The 
^ mean score and standard (deviation forjhe' reading teachers were 36.8 
and 6.3 respectively; whereas, for^the math teachers the mean was 35:2 
.and the standard deviation, 6.7. •IThen teachers were grouped by school, 
the mean for reading teachers was 37-.3 with a standard deviation of 4.2. 
For the mathematics teachers, their school mean wgs 36.1 and the standard 
deviation, 4.9. * J 

r. Selection of the schools- for the study . Since" it was not 
feasible to collect data from a randomly selected group of teachers 

. from the county, ^JjjtTools were chosen- as the unit^ of selection rather 

■than teachers. This procedure facilitated the entire. data collection 
process since so much personal contact with participants had ^o fca^e g^ace. 
In order to maximize the probability of getting differences on the 
criterion variable 'between high and low individualized settings , schools 
had to be selected according to carefully considered" criteria. It was 
highly desirable to' select .schools , first of all,' that could be clearly 
classified as high &r ]/om. individualized. " This' ^^accomplished by 
inspecting the schgols IPQ mean scores. Secondly, 'it was important that 
teachers within the school have low vatiability in their IPQ scares. 
Thas, the IPQ standard deviation of the teachers within tjae school 

be'came^important statistics in this selection process"; ( 

_ In addition to considering the means and stapdard deviations., the 
type of school" (open space or conventional) and number of teachers present 
in -the school were important factors to be taken into account. It 

was desirable to have' apprqkimately an equal numb'^r of teachers ih ■ 
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schools classified as high orUow individualized! lb was also 
desirable to have both (Spen space and conventional Schools represented" 
in both categories if possible. . 

With the above considerations in mind, it was dfecided to d'iVlde, 
the distribution of IPQ scores for^ schools into 'quar tiles' for bo^h * ' ' ^ 
reading and mathematics. The standard devotions- of teachejr scoi%s for; 
each upper or lower qiiartile school were then inspected' to see if the 
teachers within each schooKscored consistently high or low in 
terms of their degree of individualization. Finally, the ranking of 
each teacher within a school in comparison with the total teacher"*popula- 
tion was considered. This was_ an important step since a schq.bl would 
only need a reading mean score of 40 to be classified as high individualized 
in contrast to the other schools in the county. But to be classified 

as a high individualized teacher, a teachef would need a score of 42 or ' * 

, • t- 

greater, on the IPQ. Thus, the ranJcing,s of the ■ teachers within the school • 
in cpntrast to other county teachers^ also tempered the final selectit>n 
of schools for the study. 

Since only those teachers who were teaching -sciencfe would actually 
be included in the investigation of the reSrearch questions, not all 
reading or mathematics teachers would also be teacliers of science! Thus, 
the most 'important criterion for selection was the' school's mean^^IPQ : 
scores.. ;the 'gamble* being that if a school operated high individualized 
programs in reading and mathematics,* chances would be goo4 for finding 

a high individualized science situation also; at least, chances would 

♦ 

be better than if the -schools were selected totally at random. • 

Th-e seyen schools eventually chosen were requested to have their 
fifth grade teachers of science complete 6oth the IPQ and lATL, and 
give their s.tudents the Bristol and tte Student QuestSonnaire. 

39 ' . * • 



, , . : 31. • 



V 'For a listing of the seven schools, tbeir IPQ means. and standard' 

deviations, see Table 3.'a and Table-3._5.^ Appendix J provides histograms 
of the' IPQ scores ^for reading and mathematics. Thfe loc-ation of each " 
.school, chosen in the present study, is k?o identified -on each hlst;agram. /" 
" G. Gathering the data .from the schools' ^fe. * ... 

. . After ^jDunty approval had been granted to condu&t th'e study in . 

selected schools, the Research Department arranged f orXappoint^ents to 
be held between the principal of each schbpl,".the present investigator 
and a representative from the Reseai;ch Office.- Tndivi(jual,*ihee tings 
*-were then held with -each principal aW-^the .picocedtu^^' for- the .study 

explained. A packet of all instruments -and. details for their administra- 
txon were left <?ith thre principal . (See Appendix K-for an example).' During " 
the following week, fthe proper qaant.ity of-Student Questionnaires and 
Bristol tests with s_tudent identification labels were delivered to ' 
each of the seven schools. -Most schools completed f:^e testing phase 
of the study during the same- week-. During this', time, stu4e"i)ts completed 
b6th the Bristol and Student Questiafinalr.e. Each.sphool was encouraged 
to give mafce-up .exams . to those ttiidents absent on the regular test 
- day. The inV^sti^tor personally picked up all instruments from 
each* school.^ 

Machine srofing of the Bristol was not possible dqe to the nature* of . 

the test format. All 903 Bristol tests 'were h&nd-scored by the ihves- ' \ , 

tigator with^ the clerical assistance of aides^^^ssociated with Nova University. 

Key punching of Bristol tes.t results and tfie responses 9? ,the Student ' 

Questionnaire plus teacher instruments were completed at- the Nova 

University Computer Center. Each scHc^dI received lists of their students . 

<. . , « • 

and their Bristol scores before the end, of the"s\5l>ool year with a letter . ' 

' • / 40 ^ ■ • ' 
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Table -3.4 ■ 
Means and Standard Deviations t>f Seven Schools 



r 


' n ^ ^ ^ Ji 


^or the Stiidy^J^sed^ 


Key IPQ Items 




School 


Teachers . 

< 


Reading 
, Jiean 


SD 


^Mathematics 
Mean SD 


10 


1 


4 

• 29 ^-8 


7. 82 


31.9 ■ 


7.7 


20 




30.7 


1.16 


35.7 


2.3 


30 


2.. 


25.5* 


5.34 


26.6* 


3.7 

• 


40 


1 


44.3 


2.08 


.43.0 


0.0 


50 


5 


'' 44.2 

-* 


5.85 


37.6 


4.9 ' 


60 


1 


42.8 


4.57 


50. 0 


0.0 


-70 


4 . 


42.8 


4. 32 


, 38.7 


10. 7 



*Actual .School means were slightly higher but- f igur^hown in table ' 
reflects. mean of only 2 teachers chosen for the study. Actual Reading 
^n was 26.1. Actual Mathematics mean was 26.6. 



Table 3.5 . 

School Rankings based on the Sum -of Reading 
and Mathematics IPQ Scores 



H^h Individuairized Schools Mean Total IPq " 

School 60 (N=;l) 92.8 

School 40 (N=l) - 87.3. • 

School 50 (N=i5) , • 81. '8 

School 70 (N=4) ♦ ' . 81.-5 

tow Individualized Schools . . . , Mean Total IPQ 

School 20 (N-3) - . 66.2 

School 10 (N=l) y 61.7 ■ 

Scljool 30 (N'?") 52.1 
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of thapks for cooperating in ^he study. Appendix L includes, an example 

of the materials distributed to the schools. 

Vinaliy, the investigator visited each school situation to familiari 

himself i^ith the physical resources, classroom organization, and science 

instructional practices. In many instances, conversations were held 
with teachers and children in the study. These conversations were 
mainly informal with the inten? to gather information that could be 
used to clarify inconsistencies or discrepancies arising from silbse- 
quent- analysis of the. instruments. 
Data Analysis • 

* « 

In order to investigate ' the research questions specified previously, 
the data analysis in the present study utilized multivariate analysis 
procedures. U'hen possible, the analyses was conducted to control for 
nuisance variables that^might confound the data interpretation. 
Efforts included taking into account the individual teacher effect. ♦ 
on student performance. Similarly, contrasts, of differences in student 
performance on the cognitive measure took into account parents' highest 
edup^ional level attained. 

After calculations" of zero order correlations to determine the 
interrelationships of the major variables of interest, the data 
analysis was .conducted pn each of the research questions specified in the 
following manner: • > , - 

' Are there significant differences in the' levels of science 

- cognitive attainment of children from high individualized science 
classes in contrast to children from low individualized science . '. 
classes? J ^ ■ ... 
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Since data from the five subtests of the Bristol were analyzed, 
multivariate an^ysis of covariance (MANCOVA)^ served as the method of • 
analysis. The five subtests of the Bristol served as the dependent 
variables, while parents' highest educational level was the covariate.' 
Parents' educational level was utilized since IQ data was over two years 

• * > 

old. having been collected when the students' wer^ in third grade. A 
number of other studies suggest that the socioeconomic status^ of' the 
child's family is highly correlated with his perfonJince^ on cognirtive ' 
tests (See Plowden, 1967; Coleman, .1966; and Jencks, 1972). Consequently, 
it seemed important to utilize parents' highest educational level 
attained as a (fovariate in this analysis. 

. To determine the effect of the degree of individualized instruction • 
on student performance on the dependent variables, teachers were classified 
into groups based on their science IPQ scores. The top one-third teachers 
were classified is high individualized, the middle third as medium 
individualized and the bottom one- third as low individualized.' 

^ order to answer -this first research question, the effect of 

each teacher was treated as a nuisance factor in the study. It was 
assumed that all children in a particular class had to conform equally 
to the degree of individualizationr reported by the teacher via the IPQ* 
The statistical analysis applied was hierarchical in design vith the effect 
of teachers .nested within the high-low individualized groups. The 
advantage of the nested design is that it isolates a source of variation 

» » 

that affects scores (Kirk, 1968, p. 229). The source of variation in 
the present , study came from differences between teachers within the 
high and low individualized groups of' teachers. ' * 

Using th^^sted design,, a comparison bfetWeen two groups was 

i?ee Cooley.and Lohnes (1971) for a description, ^f this analysis.' 

ERIC . 4o ^ . ^ , 
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executed, i.e.^ a comparison of Bristol subtest means was made 
between classrooms classified as high individualized Or low individualized.- 
<2) Are there significant differences in the sc i-ence* related 

crognitive attainment o^ children experiencing only hieh * • 
individualized prograi ^ in open space schools vs. children 
experiencing -only high individualized programs in -conventional ■ 
schools? , V . ' 

— \ 

% 

^^A multivariate analysis of covariance (MANCOVA) was used for this analysis 
with onlj:; students of those teachers in the uppej third of the IPQ used 
in the analysis. •• The students were then divid'ed into open space and 
conventional school groups prior to testing for cognitive differences, 

Scores frbm the Bristol subtests were again used ^^s dependent 
variables in the MANCOVA analysis. Also, since parent educational' level 
was known, the variance associated with this variable was removed from 
the analysis. 

^T^at is the correlatio n between the degree of individualized 
instructi on and teachers' open classroom philosophy ? 
Zero order correlations was used to describe the -magnitude of this 
relationship, 

Wiat relat ionships exist between teachers' open' classroom , ^ 

•philosophy and their respective class distributions of cognitive 



Besides simple zero* order correlations being reported for this 
qiiestion, a somewhat less common analysis was also petrforoed. This analysis 
included the entering, by class, of .four "descriptors ' of thcv distribi*ion 
of 'the two cognitive instruments as predictors into a' multiple regression 
program with the lATL as the criterion. This technique", reported hy 

44 • / * ■ 
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Cooley (1971), has the advantage of determining whether there are 
•characteristics, of the- distribution that -are .useful in predicting a , 
given criterion. The four descriptors of l;he distribution, the mean, 
standard deviation, skewness and kurtosis,^of the total Bristol score 
were included in the predictor set. 

Are there significant d ifferences in the scielice cognitive 
attainment of childre n within various sub'groups experiencing 
- either op en sp^ce or conventional school instruction? 
"Ihe analysis of this question utilized MANCOVA in a 2 X 2 X 2 
factorial design with five criterion measures and one covariate. 
The- five criterion measures included the five Bristol subscores; 
the covariate was again the parents' educational level. The factors 
entered consisted of sex, race, and type of school. 



Chapter rour 



Results of the Data ^alysis 
Descriptive ^\nalyses ^ \ ' • / * 

Before initiating a comprehensive analysis of the research questions, 
the data were explored for similarities and differences that might best 
describe the nature of tThe groups involved in the study. Since two dis- 
tinct gro;ips/ teachers and students, were involved in the present study, 
accounts describing their unique characteristics will be provided sepa- 
rately following a description of the schools. " 
Descriptive Information Relative to Schoqls 

Of the seven schools participating in che study three were conventfon 

i 

ally constructed, i.e., with separate classrooms and hallways. Four of 
the schools were of. open space design. One of the seven schools conducted 
their fifth gr^e science program in *a series of portable classroon^ and 
was thus classified as a conventionally constructed school. 4 
The seven schools participating in the study were located in six dif- 
ferent communities in the county; namely, Fort Lauderdale | Hollywood, 
Miramar, Davie, PlantatjLon and Pompano Beach • The meai> coded value for 
parents' highest educational level for all schools was 5.5, indicating 
that the Average parent educational backgrouncjl for a giv%a school, included 
some college (see' Appendix for this coding). The range of mean values 
on parents* educational level across schools spanned from a low of A. 5 to 
a high of 6.6. The percent of known black students in all schools tested 
was 151, the range across the schools being from 0? to 43%. Fojr a suinnary 
of the descriptive data on the schools, see Table 4.1. 





Table 4. 
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Descriptive DaDa 


on Schools 


• 




— w- 


» 

Type Parent ' 
construction'*^ Educ. Level 


Percentage 
UTiite 


No. 

Teachers 


No. 

Students 


.10 


C '4.5 • 


96 


1 


242 


20 


OS ' 6.2 


• 81 


3 


154 


30 


C * <■ rk.l 


77 


. 2 


51 


AO". 


/ ^ 5.2 . 


57 


1 


S8 


50 


« t 
^ OS • 5.1 


78 


5 


r28 


60 


OS 6.2 


100 


1 


113 


70 


OS , ■ 6.6 


94 


4 


127 



*Type Construction: 

C *= conventional school construction (rooms and hallways) 
0S= ^open space construction 

Descriptive Information Relative to yeachers 

Thirteen of the seventeen teachers in the study were teaching in 
open space schools*. One of the four teachers ^gssigned to a conventional 
school was a "floaters-teacher" moving* every half-hour from one portable 
classroom to another. 

Tne average number of years teaching experience for the seventeen 
teachers was 6,^ years, while the average number of years in their pres- 
ent situation was three to six years. In terms of the teachers' background 
in science, eight teachers had two or less science courses to their cre'dit. 
Six teachers had more than seven years of science teaching experience. 
For a surcnary o/ the biographical information on the teachers see Table 
A. 2. ' , ' \ 
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fable 4.2 



Biographical ^formation on the Teachers 



Teacher No. & 



Y^ars 



Years in 



Number of 



Type School Experience Teaching ScWe Present Situation Science bourses 



11 c 




3-6 


21 OS 


6 


0-2 


22 OS 





0-2 


23 OS 


. 6 


3-6 


31 C 


12 


7+ 


'32 C 


3. 


0-2 


41 C 


13 


7+ 


51 OS 


1 1/2 


0-2 


52 OS 


3 


3 


53 OS 


3 1/2 


0-2 


54 OS 


7 


7 
/ 


55 OS 


v 


« 

7+ 


6^ OS 


14 


7+ 


71 OS 


2 a 

♦ 


0-2 


72 OS 


4 ■ 


3-6 


73 OS 


14' 


7+ 


,74 OS 


4 


3-4 


Average 


6.6 


3-6' 



0-2 

1 1/2 

3-6 

1 



r 



1 

13 
1 
1 

3 1/2 
3 
3 
1 

2 ' 
4 

4 

Ji 

3-6 



1 

. 1 

1 
1 
2 
5 
6 
4 
4 
5 

r 
1 

2 
7 



3.2 



C = Conventional School Contruction (rooms & hallways) 
OS = Open Space Contruction 
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Scores on the science Inscruc^ional Practices Quescionnaire (IPQ) for 
Che seventeen tea(;hers ranged fromll-48 wich a mean of 36 and a standard 
deviation of 6.98. Tnese scores, indicating the degree of individualization 
in science, were based on scores from the eleven Key Iten scoring procedure 
described in the previous chapter. The correlation between these eleven 
itens and scores on che entire thirty item science instrument was-+.89. 

^Tne scores on the instrument, Ideas Abtout Teaching and Learning (lATL) , 
ranged frofa 114-196. Tne score, based on, the suSr^of the 'items, indicates 
teacher beliefs in support, of open classroom ideas. The mean score for 
the seventeen teachers on the lATL was 166.1; the standard deviation 
was "20.6. A low negative correlation existed "^tween che IPQ and IATLT" 
i.e., .r = -.15. An inspection of Table 4.3 indicates chat one particular; 
teacher had a substantially low lATL score in contrast to a high IPQ sC^e. 
■Jeacher fi 74, being classified as high individualize, actually scored 
the Ipwesc of all ceachers on che lATL,. The incercorrelacions 'between 
IPQ" and che lATL were i;ecompuced wich Teacher* # 74 deleced from che analysis. 
Tne, correlacidn was basically che same as before, i.e., r = -.10. This 
■indicaced chat c'ais one teacher was not substantially affecting the overall 
>:^relation betve^h the IPQ and lATL, \ ■ t> 

^. As previously indicated, the mean parents' highest educational , level 
calculated tor each school. These data and the percentage "of white 

students in a g^ven classroom are listed wi,th other descriptive teacher 
> 

data in Table 4.3. ' ^■ 

^ An incercorrelation analysis between all major teacher variables and 
class performance on <he Bristol is provided in Table '4.4. •A further ^ 
description of class performance on the Bristol will be provided in the 
next section. 
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lable/ 4.3 



Descriptive Data Relevant tc/leachers Ranked by IPQ Scores 



\ ' ==--============ 

Teacher IPQ Score " .'lATL PEL 



% U-hite 



71 

» 


48 

• 


175 


6.6 


97 


72 


47 


132 


6.6 


94 


t 


44 . 


163 


6.6 


.90 


^61 


41 


178 


• 

.6.2 


100 


54 


41 


\ 196 


5.1 


89. 


74 


39 


114 • '• 


6.6 


96. 


41 


. 39 


170 


5.2 


55 


52 


38 


154 «i 


5.1 •• 


77 


21 


- 37 


173 


6.2 


83 


51 


34 

• 




5.1 




' "55 


33 ' 


160 




94 


\ 22 . 


32 


194 


^^1 


80 


31 


31* • 

• 


169 . 


4.7 


■.•82 


23 


30 

• 


191 


6.2 


' 90 


53 


. '29 

• 


170 


5.1 


5'7 


11 


28 


'l79 


■ 4,5, . 


96 


32 




150 


4.7 


' 70 ' 


* Total 5 


36 


166.1 


5.6 


:83.5 



2 



IPQ - score measdres degree of individualized instruction 
lATL - score measures open classroom beliefs 
PEL - parents' highest educational level - school altrage 
Z White - percentage of white students in classroom' 



1 



50, 



42, 



Table 4,4 • , 

Intercorrelation Analysis. of leacher Data 
(N=177 





IPQ 


lATL " 


PEL 




BRISTOL 


IPQ 


1.00 


-0.15 


0.-67 


' 0.41 


0.61 


lATL • 




1.00 


-0 . 17 


-0.04 


-0.15 


PEL* 






1.00 


0.47 


0 . 89 


% \muE 








• 1.00 


0.68 


BRISTOL 










1.00 



IPQ = score measures degree of individualized instruction 
lATL = score measures open classroom beliefs 
^ PEL = parents' highest education' level - school average 
% U^ITE = percentage of white students in classroom 
BRISTOL = score measures science related cognitive skills - 
classroom means 

The amount of science materials available and utiljLzed by xhe teach- 
ers in the seven schooJs- varied^ greatly . One situation observed had a 
great diversity of materials being utilized in a sophisticated laborato.iTr 
setting; whereas arfother situation was observed in which no manipulative 

materials were evident, only printed material. In one school. Learning 

J 

Activity Packages (LAPS) were beiitg utilized by 'individual students with 
kit§ of investigations prepared and updated by studejnt lab assistants. 
Several schools had recently completed local science fairs in which stu- 
dents ex{)lored projects on their own or in small' groups. 
Descriptive Information Relative to Stu dents * * 

In all, 903 fifth grade students completed bl^e Bristol Test. Appen- 
dix ^>Nrprovides a histogram of individual stude!|^' scores on the Bristol.^ 
The distribution of 'Bristol total scores ranged from with a mean of 

.V ■ ^ . " 

r 



43. . 



9 



25.7 and a standard deviatiou of 9.3. The standard error of the estimate - 

was 0.31. Appendix M summarizes the distribution of student scc(res on/ • 

'each of the five parts of the Bristol, Of the 903**studnets, 58 failed 

to submit the^Student Questionnaire (SQ) ; this was due maiAly ti^two Ichools 

having had students cojuplete the forms on separate .days, /tlassroom mean 

/ i 

^ scores for those students who did complete the SQ were calculated for 
each classroom and subsequently used in validating the IPQ, The 
correlation hetAieen the SQ classroom mean scores and teachers* ^Q 
score was +-47;^ this was: a moderate relationship pursuant to validation 
of teachers' self-reporfrs of ins tryctional practice. The mean scores • ' 
f.or all classes on' the Bristol and' the SQ are provided in Table 4.7. 
Other data characterizing the Bristtor distributions for each classroom 
are also provided in Table 4.7; for instance, the measures of skewness 
an<J\ kurto^is are provided.^ The calculation for the skewness values *re 
based vipon the fo-rmiila: » 

(Q3 - Q2). - (Q2 - Qi) ' _ ■ • ' 
- Quartile coefficient of skewness 

Q3 - Qi • • 

The value for kurtosis involves substituting the scores located at the 
tenth and ninetieth percentiles in the formula: 



K 



^90 " ^10 
when . Q = 1/2 (Q3 Q^) 



Since the 'major unit of analysis in this study , was- the teacher and • 
his or her corresponding data, the mean scores. for all- parts of the 
Bristol-were calculated for all students assigned to ^ch teacher,'/ Tliese 



Table -4.7 . * 
Student Data Compared to Teacher IPQ Scores 



Teacher 


Brietol 
Mean 


Bristol 
S.b. 


Bri,S"col 
Skewness- 


Bristol 
Kurtosis* 


Student 

OuGS tionnp i rp 




11 

21 / 


. 24.2 


8.6 


-.04 . 


.26 


11.1 


. 28 


■ 28.9 


10.0 


-.30' 


.23 


10.4 


37 


.22 . 


27.0 


8.7 


-.02 


.27 


10.8 


32 


, 23 


29.1 


9.0 . 


-.12' ' 


.30 


iih 


30 . 


31 

> 


* 


9.2 


-.41 


.-33 


- 11.1- 


31 


32 


20.4 


9.8 


+.01 


.35 . 


• 11.9 ' 


21 




22.9 ■ 


9.9 


+.03 


.31 ■ 


11.4 


39 


51 ■ 


19.7 


9.5 r 


-.45 


.29 


11.0 


'34 


52 


22.7 


8.1 


+.26 


.30 


11.3 


38 


53 
54 


18.7 

\ 

22.4 ^ 

• 


9.1 
10.7 


+.30 
+.44 


.^5 , 
. .31- 


ii:8 ^ 

9.5 


29. 

41 


55 


22.9 


10.6 


+.10 


.28 


10.9 


*33 


61 


28.1 


7.8 


-.16 


. .27 


•\ 11.2 . 


41 


71 - 

a 


3Q.0 


6.8 


,+.23 


.22 


■ 14". 3 


48 


72 


30.4 


6,6 \ 


+.21 


.16 


13.8 . - 

i 


47 


73 

74 1 


32.2 
31.2 


7.4 
7.6 


r.dl 
-.03 


.35 
.18 


13^ 
14.3 


44 
39 



*Kurtosls value for a normal distribution = 0:j263 



are provided in Table A. 8 along with Bristol totat scores. An interior- 
relation analysis between all parts of' the Bristol restilted in ^orrela- 
tions ranging from .50 1-0 .64. The complete intercorrelation analysis 
is provided in Xable 4.9. 

Preparing the Data for Analyses of the Research Questions 

Two major problems had to be resolved before data analysis could ' 
begin. The first* problem concerned missing data such as non-responses ^tc 
questionnaire items. The second problem focuse(/upon ^aow -to ensure that 
» students in the analysis had not recently enrolled -in any of the class- 
rooms in the study.' " ^ * 

In handling the missing data problem, each variable had to be con- 
sidered individually on its own particular character is; tics. Of the 
data ffom the student instruments, there were no mis^ing^data on the 
Br^tol. Only 17 students were missing one or more responses to the SQ. 
The mean for each questionnaire item per class was calculated and. sub- 
stituted for missing responses. v After scares on the negatively worded 
items were reversed, a total was calculated by summing ^i tern responses. 

For the parents"^ educational level (PEL) the mean of the sch'bol was 
assigned to students having missing data points. Since 176 students 
lacked PEL information, a one-way analysis of variance was run fin each 

school to see what BristoJ. test differenced existed Between students with 

\ ' ' . ' ^ . . 

PEL information and students without PEL information.- As can.be seen in 

^ Table 4.10, differences vere^igniHcarit in the case of two of - the seven* 
schools; , * ^ 

Handling missing teacher ^d^ta by «Lubstituting gr6up means* was not 
justif i^bl;e, since each teacher's response* presumably would be unrelated 
to any group responses. For any missing rfesponses, it was decided tffat' " 



Table 4.8 • " 
Meahs and Standard Deviations on the •?ristoi Parts and Tptal Score* 



ScnoUl s /Te ache r s 




Part I 


Part II 


Part III 


. i>art»IV^ 
* 


Part V 


Total 


School 1 Pooled Results 


X 


6.6 


'•.6.0 


3.8 


3.2 


. -4.6 


24.2 




SD 


2.6 


2.8 


1.7 


1.5 


2.3 


8.6* 


Teacher 11 (N^2Z^2) 


X 


-6.6 


6.0 


3.8 


3.2 


4,6. 


24.2 




SD 


2.6 


2.8 ^ 


1.7 


1.5 


. 2.3 


8.6 


School 2 Pooled Results 


X 


7.9 


6.6 • 


•4.5 


3.7 


5.6 


"28.4 


« 


SD 


2.7 


3.1 


. 1.8 


1.6 


2.b 


9.3 


^ . Teacher 21 (N'=51) 


X 


8.0 


6.5 . 




3,8 


\ 5.9 


28.9 




SD ' 


2.8 


3.2 ■ 


2.0 


' 1.6 


. 2:1 


■10.0 


Teacher 22' (N=50) 


^' 


7.4 


6.1 • 


4.4 - 


3.5 


■ 5.6 


-27.0 


• 

• 


SD 


2.8 


2.7 - 


1.8 


1.7 


2.0 . 


8.7 


TeaciiBr 23 (Jp53) 


X 


8.2 . 


7.2 


4.-4 




5.3 ^ 


. 29.1 




SD 




3.3 


1.7 ^ 


l.i 


2.0 


9.0 


School 3 Pooled Results > 


, X ' 


6;2 ' 


5.1 




3.j0 


_4.'3 


* 22'. 1 


SD 


2. -4 


3.2 




1.7 


2.0 . 


9.5 


' Teacher .31 C^=26) 


X 


6.7 


5.5 


5.7 ■ 


•. 3.3 


4. •5' 


23.7 




SD 


2 .-5 ' 


3.0 


2\2 


* 

1.5 


1.9 


\ 9.2 . 


Teacher 32 (K=?3) 


X 


5.6 


4.6 • 


"3.\ • 


2.8 ■ 


4.2 


20.4 




SD- 


2.3 


3.3 


■ 2.o\ 


1.8 


2.1 


9.8 


School 4 Pooled Results 


X 


6.8 




3.4. \ 


2.8 


4'.1 


•22.9 




SD 


2.7 


2.9 ' 


.1.9 * \ 


1.9 


2.5 


9.9 


teacher 41 (ii=88) 


X 


6.8 


5:T 


•3.4 


2.8 


4.1 


22.9 



Table 4. § (continued) ';'•/ 
Means and Standard Deviations on the Bristol Parts .aad^Toc^ /Score* 



Schools /Teachers 





X 
SD . 


6.4 
2,7 


2.9 


3.4 
1.9 


y 

Teachpr SI ^'TC— 9A^ 

• 


X 


6^ 3^ 

2.7 


3.2- 


3.0 
2.2 


» 


X 

' SD 


6.8 
2.9 


. 5.4 

2.7 

1 


1.8 


Teacher' 53 (N=31) 


» X 


5.7 


.4.0 . ■ 


3.0 


• 


SD 


2. .7 


2.7 


2.0 


Teacher 5^ (N=2d) • 


X 


'*6'.6 


5.2 * 


3.4 




SD 


2.7 


3.1 . 


1.6 


• Teacher 55 (N=i7) 


X 


7.0 


5;8 


3.8 


• 

; ^ 


SD ' 


2.4 


3.1 


2.0 



Part I Pare. 11' Pajrf III 'paVt 'r(^"part V Total 



2-8 3.6 21.1 

1.8. " 2.2 9.4 

2.5 -« 3.9 19.7 
1.9 2.0 9.5 

2.6 4.1 22.7 
1.3 2.1 8.1 
2.5 3.3 18.7 
1.5" 2.0 -9.1 
3.5' ^ -3.8 22.4 - 

,'2.2 ' 2.S 10.7 

2.8 3.4 '22.9 

2.2 ■ ' 2.3 • ljO.6 



School 6 Pooled Pvesults X 411.6 . " 6.7 



^•6 . 3.7 5.5 28.1 









SD- 


2.3 


3.0 


1.7 


1.5 


1.9 


7.8 


"teacher 61 




*113) 


•X 


. 7.6 


' 6^-7 


'. 4.6 


3.7 


5.5 . 


28.1 








SD 


2.3 


a.o ^ 


. i;7 V 


1.5 


1.9 


7.8 


School '7 Pooled Results 


X 


S.8 


7.3 


•4.7' , 


4.3 


5.7 


30.9 








SD 


2,0 


2.6 




1.4 


i;9- . 


7.1 


Teacher 71 




=36) 

\ 


X 


• 8.9 


. 7.1 


4-.2 , 


4.3 


5.5 


30.0 
J 




• 




SD 


2.0 


2.5 


1.5 


1.-4 


1.8 


6.8 


Teaser 72 


(N= 


33) 


X- 


9.1 


• -6.7 




4.4 


5. .5 


30.4 








. sp 


- 1.9 


2'. 8 


■ 1.6* 


1.3 


2.2 


6.6 



V 



56 



ERIC . ; ' ^ • 



48: 



Table 4.8 (continued) t . 

Means and Standard*Deviatons on the Bristol Parts and Total Score* 



/ .Schools /Te ache rs 


• 


Part I 


Part II 


Part III 


*• 

Part IV 


Part V 


Total 


Teacher 7^ 


(N=29) 


X 


9.0 


•7.8 


5 0 


L ^ * 
t . J 


O.I 


32.2 






.SD 


2.0 




1 . D 


1.0 


r 

2.1 


7.4 


Teacher 74 


(N=29y 


X 


8.5 


7.8 


5.0 


4.2 


5.7 


* 

31.2 






SD 


2.2 


2.7 


1.5 


1.6 , 


1.7 


7.6 


Total Results 


(N=903/ 




7.2 


6.2 




3.4 


4'. 8 


25.7 


Standard Deviation 




- '2.7 


3.0 


I'.S 


1.7 


2.3 


9.3 


Standard Error 




0.09 


0.10 


0.06 


0.06 


0.08 


0.31 



*Scores listed ai'e for all students prior to eliminating some students "from 
future analysis due to not being enrolled with a given teacher in the. study 
for an adequate period of- time. . 



ERIC 
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Table 4.9 * ' - ' 49. 



_ • . . Intercorrelacion Analysis of Student Perfomance' * 
°"_f^®lf^^® Parts of the Bristol (N=817) 

sStesi ''^^^^"^^^ Structures Proces^r'^Ei^^Ii^u^^rl^e^^ninnns 

, i II III TV u ' 



' I Properties 1.00 


0.60 0.64 


7— 7 

.0.59" 


0.59 


i.1 otruct2ires 


1.00 0.57 


0.50 


0.54 


'III Processes 
• 


1.00 

• 


0.54 


0 56 


IV Explanations 




1.00 


0.55 


V Interpretations 






1.00 




Table 4.10* 




Students 


Analysis of Variance 
with and without Parent 


Contrasting 


Data 


* % School 


X Bristol Score 


P-value 



ERIC 



School 10: 


PEL (K=202> 




23.7 








Non PEL (N'=40) 




26:7 




p < .05 


School 20: 


PEL (N=125) 
Non PEL- (N=29) 




30.0 
21.2 




p < .01 


School 30: 


PET ('ii-=LVC\ 




21.9 




• 




N.on PEL (N=ll) 




.22.8 




p*> .05 


School 40: 


A 

PEL (N=29) 




22^6 








>'on PEL (N=59) 




23.0 


« 


p > .05 


School 50: 


PEL (Nrl03) 
Non PEL (N=25) 




21.7 
18.5 




• 

^ p >.05 


School 60: 


PEL (N=107) 
Non PJEL (N=6) ' 




28:3 
'24.6 




• 

P >.05 


School 70: 


PEL (N«12l) 




• 31.1 








Non PEL (N=6) 




26.0 


"* 


P > .05 • 


• 
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* 

• 


) 





50. 

•the best estimare of a given teacher^ s unanswered item would be the mean 



score frpm the other items completed by, that teacher on the instrument 
concerned. Four teachers required item substitutions for one or more 
missing responses on the IPQ; three teachers had one or more missing 
r&sponses on the lATL. . , . 

rne second major problem before data analysis could bf^n was deter- 
mining a method to control the duration of the treatment, i.e., the length 
of time students experience the reported mode of instruction. A strategy 
was needed that would eliminate from the analysis those students who had 

r 

recently enrolled in a given teacher's class. It was decided that if a 
student did not have a county assigned Student Identification (SID) num- 
"tlt'ythen he would be dropped from the analysis. Since a November listing 
.of SID numbers was available, tkis proved to be an effective means of iden- 
tifying which students were enrolled prior to November. This procedure 
was used to eliminate 86 students from the analysis that entered county 
schools after November, the third iponth of the school year. Hence, all 
students in all subsequent analyses had been under the effect of a report- 

ed instructional practice for at least seven school months. 
/ 

Results of Statistical AnaJyses to Answer the Research Questions 

Question 1 . Are^ere significant differences in the levels of science 

cognitive attainment of children from rfigh individualized science class 

in contrast to children from low individualized science classes? - 

Results of the data from the five Sub.tests of the Bristol were ana- ^ 
> 

lyzed using multivariate analysis, of covariance (HAJ^COVA). But prior to, 
this analysis, classrooms had to be classified into groups according to 
the degree of individualized instruction being utilized. Since student 
data from only seventeen teachers were available, a problem existed ks to 

• 59 



;^s^ 



the proper cu^-of f points for high, and lov individualized groups^ Fpr 
example, cut-off points of-tl standard deviation would result in 66Z of 
the classrooms not being utilized in the analysis if the distribution 
, vas normal. It was decided to divide the teachers into thirds based on 
their IPQ scores. By so doing, high and low individualized groups'' could 
be contrasted with only one third of the teachers being, excluded from 
the analysis. As it turned out only 116 students were eliminated in this 
process since seven teachers were clas^fied as high individualized *and 
six teachers were classified .as lov individualized. With the deletion 
of 86 students due to having enrolled within the seven month treatment 
period, 701 students were subsequently utilized in this .analysis . A 
tot^l of 321 students were being, taufht in high individualize^ ^cience 
classes, while 380 students came from low individualized plassrooms. 

The Bristol sub'test means- and standard deviations for students 
coming from high individualized classrooms and low individualized class^- 
rooms are provided in Tabl« 4.11. As indicated in the table, high indi- 
vidualized students attained 'higher mean scores on ever>' part of t^e 
Bristol test. To assess whetbsr these scores wer^ actually significantly 
different between the groups, a multivariate analysis of covarltoce 
(MAXCOVa; was performed with parents' educational level (PEL) as\ co- 
variate. * 

r 

To assess usefulness of this variajble as a covariate, a test of with- 

in cells regression was incltided in the' MANCOVA output. An F-ratio of 

I 

0 « 

6.3 (df = 5, 683) was significant beyond the .001 level. This indicated 

that PEL' was significantly related to the criterion valuables, i.e., the 

five subtests of the Bristol. Hence, PEL was regarded as a useful co- 
i 

variate in the analysis of this research question* 
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Table 4.11 

Bristol Means and Standard Deviations for Studentif 
From Classrooms Differing in the Degree of 
Indi\''iduaiized Instruction ' 



High Low 
Individualized Individualized 
Bristol Subtest (N=32l) XN=380)* 



I.' Properties 
• • 


M 


7 Q 




0.7 




SD , 


2.5 


• 


2.7 


II. Structures 

1 


M 
SD 


6.6 

r 

2.9 




5.9 

3.0 


III .Processes 


M 


4.3 




• 3.8 • 




SD 


1.7 




1.8 


IV. Explanations 


M 


3.7 




3.2 - 


• 


SD 


1.7 ^ 




i:6 


V. * Interpretations 




5.2 




4.7 




SD 


2.2 




2 2 


Total Bristol! 
• 


M 


"27.7 




24.3 




SD 


8.8 




9.2 



*It should be' noted that 2^2 Ss froui one conventionally constructed 
school were included in the low individualized group. Tne importance 
or reliable responses fros the one teacher responsible for -these 
students cannot be taken lightly. Informal observations at -the school 
by the • investigator wera used to substantiate the classy ication* 



. . ^ 53. 

Included in the multivariate analysis of xovariance output 
for this first question was a test for. significant differences in 
the unique variance associate<l with each teacher with.in,the high - * 
and low individualized groups." The overall results produced an 
F-ratio = 2.3, p < .001. Tne univariate tests resulted in significant 
difference;5. between teachers (p .01) in all five ihstanges. These " 
significant differences that existed between classrooms on the Bristol 
s^jbtests, suggested that unique effects between teachers or classrooms 
were operating in the present situation. ^ The nested desigp chosen for. 
the analysis of this research question subsequently partitioned this 
variance from the. error variance, the results of which are reported 
Delow.. 

Tne multivariate test of overall Bristol differences between high 
and low individualized classrooms was significant (F-ratio = 5.3, 
df = 5, 6837 beyond the .001 level. The result, favoring* high indi- 

> 

vidualized classrooms, controlled for parents' educational level and 
unique teacher effects. The univariate tests indicated that stu- 
dents froQ high individualized classrooms scored significantly higher 
on the first four of the five Bristol subtests.' The F-ratios and p 
values for each of the Bristol parts are provided in Table 4.12. ' 

i ' 

In an analysis of covariance applied to the test .data of both racial 

groups, white. students in high' individualized situations did significantly 

better (p ^.05) than white students in low individualized settings on 

Parts I, li and III and on the total Bristol score. 'But for blocks in 

high vs. low individualized settings, it was*found thafr even-'though.high 

individualized blacks scored higher on#fevery subtest and on t^he total 

Bristol, the differences between the groups were nonsignificant (pw> .05). 

* 
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5.4. 

Table 4.12 



Multivariate and Univariate Tests of Significance 
Contrasting High vs. Low Individualized Groups 



Univariate 

F-ratios (1; 687 df) p Less Than 



PropertXes 21.5 

St^pucture^ 8.2 

Processes 7 1 

Explipitions 14.0 

Interpretations ' ' 2.7. 



.001 
.004 
.008 V 
.001 
.099 



MANOVA F-ratio = 5.3, df = 5, 683 ' . 
Question 2. Are there significant differences in the science related cog- 
nitive sijill attainment of children experiencing only high individualized 
*rograiTis in open space- schools vs. children experiencing only 'high 

. * 

individualized programs in conventional schools? ' ' * 

^ The. original design to explore this question was to analyze the data 
similarly to question one. However, since only one group of students f rom ^ 
a conveAtionally constructed school was classifieTd as high individualized, . 
insufficient degrees of freedom made the nested design inappropriate. In- 
stead, the basic multivariate analysis of covariance procedure was utilized. 
Two groups were contrasted in the analysis: students from high individualized 
open space schools and students from high individualized conventionally con- 
structed schools. Tliis analysis was conducted with the Bristol subtests as 
the dependent variables, ^nd with PEL used as the covariate. The multivariate 
test of overall Bristol differences between the two types , of schools was 
significant^{F-patio=5.8s df=5,- 314) beyond the .001 level. Significant 
differences '(p -.05) were detected favoring high individualized opeif space 
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schopls on all five subtests. The F-ratios for the univariate tests 

' A. 

ranged from 5.2 to 21.0 -(df = 1, 318).. Table 4.13 summarizes these 
results. 

Table 4.13 

Multivariate-L and Univariate Tes.ts Contrasting High Individualized Open 
Space Students vs. High Individualized Conventional Students . 

Univariate ' 

Bristol Subtest ^ F-ratios P Less Than 

Properties 5.2 .023 

Stfuckures ^ 7.1 .008 

Processes 21.0 - *.001 

Explanations 17.4 ' '^^^ 

Interpretations 11.2 ' 001 

N • '\ r 

Question 3 . \\h*: is the correlation* between the degree 'of individualized 
1histruction( and teachers' open classroom philosophy? 

As reported earlier^in this chapter, the correlation between the' 
ITQ and the lA^L was "-.15» TLt was al$o reported earlier that the elim~ 
ination of one teacher from the analysis due to a questionable low score 
did not effect the correlation coefficient substantially. <rhus, only a • 
slight negative relationship existed between the responses of the seven- ' 
teen teachers on the instrument measuring the degree of individualized 
instruction and their beliefs supporting the open classroom ideology. 
Question 4 > Vjftat relationships exist between teachers' open classroojn 

; 

^philosoffiiy and* their respective class distribution of cognitive scores? 
*Earlie»r in. Table .4.7 various measures of central tendency were re- 

ported for each teacher's class, scores on the Bristol. Specifically, ^ 

— : i ^ — ' 

1 ' • 

mWA F-ratio = 5.8, (df = 5, 314), p < .001 



. ^ , -56. 

Bristol means, standard deviations, skewness and kurtosis were lifted for 
^ each teacher. Prior to executing multiple 'regression analysis, intercor- 

relations between Bristol means ^ standard deviations, s'kewness, kur^tosis 
.and lATL scores were computed. Results of this analysis are provided in 

Table 4.14*. • . • • • * ' 

^ . Table 4.14 

Intercorrelation Analysis of Bristol Distribution Information 
and Teachers' Open Classroom Philosophy 



1 Bristol Means 

2 Bristol S.D. 

3 Bristor*T5kewness 
,4 Bristol Kurtosis 

5 lATL Score 



1;00 



0.66 . 


0.16 


-0.59 - 


-0.>S> 


1.00 


0.00 


0.50 ■ 


0.37 




1.00 




""^OT^ 






1.00 


0142 


! 


I 




1.00 



The Bristol means, stand'atd deviations, skewness and kurtosis were 
the elements in thk predictor set of the multiple regression analysis 
used in exploring this question. The full model included all ^our 
measares of central tendency with teacher's score on Jdeas About Teaching 
and Learning as the criterion variable, the analysis resulted in a multipl 
R value of 0.53 or R = .28. l^en this full model was tested for signifi- 
cance, the resulting ^"^^!|||||^, non-significant. When each element of 
the entire- predictor-set was separately dropped out of the model and 
tested against the full model nbne of the .measures of central tendency 
was significant. 

* , « 

Question 5 . Are there significant differences in the cogni-tive 'attain- 

ment of children -within various subgroups experiencing either open space 



or conventional school instruction? 

The means and standard d^viatiojts for the eight' subgrpups on the 
five parts of the Briltol and the total are provided ia Table 4.15, As 
can be observed in Table 4.15, the mean scores on the first Bristol 
subtest, Properties, range from 8.J1 for both white boys and white girls 
coming from open space schools to 4.3 for black boys in open space 
.schools. For the second Bristol subtest, Structures, the range' of mean " 
scores is ^rom 6.9 for white boys in open space schools to 3.2 for black 
girls in conventional schools. On the third subtest. Processes, again 
white open space boys had the highest mean score with 4.7, while black 
boys -from open space schools were low wit'i?a mean score of l.-8» The 
highest mean score on the fourth Bristol subtest. Explanations, was 
3.9, scored by both white boys and white girls f rom *open space schools. 
Black girls from conventional schools scored lowest on Explanations 
with a mean score of 1.4, Highest performance on the last Bristol subtest^, 
Interpretations, was by white gi-rls from open space schools, with a mean 
score of 5,6. The lowest mean score on Interpretations was attained by 
black girls from conventional schools at 2.4. - * ^ 

The major analysis of this question was a 2 x 2 x. 2 multivariate 
analysis of covariance (^^ANCOVA) wit;h sex, race and type of school iden- 
tified ^s the factors. The dependent variables in the analysis consisted 
of the five Bristol subtests with parents' educational level used as the * 
covariate. ^ ^ - * % 

The results of theAirst I-IANCOVA analysis for this questyn are 
reported in Table 4.16. In all instances, except in the case of race and 
school, the interactions were nonsignificant (p-> .05). In the ^race- 

4 

school interaction test, the resultant. F-ratio of 2.7 was significant 
(p^^ .05). • * • ' ' 



Table 4.^15 



) 



Science Related Cognicdve Skill Scores for 
Various Groups as Measured by tfie Bristol "Test 
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Group 

« 






Pert I 


Part II 


Part III 


Part IV 


Part H' 


Total 


White Girl*; 


V 

- 




o* c 


a 

A ft 
.0. O 


4.6 ^ 


3.9 


5.6 


■28i9 


(N=225) 


s 


SD 


2.2 


2.8 


1.5 


1.5 


1.9 


7;5 




















Is^ite boys - 


OS 


M 


8.2 


- 6.9 


4.7 


. 3.9 


- 5.3 


28.8 


(N=212)' 




SD 


2.3 


3.0 




1.6 


2.2 


8.7 


^i?hite girls 


- c 


M 


7.1 • 


6.0 ' 


2.1 


3.2 - 


4.9 • 


■24.9 


(N=139) 




SD 


2.6 . . 


2.6 


1.1 




2.2 


7.9 












f 






White Boys - 


,c . 


' M 


6.5 


6.2 


3.9 


• 3.3 


4.6 


24.4 


(N=135i) 




SD 


1:1 

« 


3.1 


1.7 " 


1.5 


2.4 


■. SU4 


Black boys - 


c 


M ' 


5.2 


4.1 


■ 2.*6 


1.8 


,2.9 


« 

16.6 


(N=22) 




SD 


2.1 


2.6 


I 1.5 


1.6 


2.0 


6.2 


Black girls 
• • 


- OS 


M 


4.8 


3.3 . 


. 2*5 


1./ 


3.2 ■ 


•s 

15.4 


(N=2'4) 




SD 


2.3 


1.9 


1.4 


1».*2 ' 


. 2.2 


6.8 


Black J)oys - 


OS 


M . 


4.3- 


3.6 


1.8 


1^9 


3.'l' 


14.-8 


(N=32) " 




SD 


2.1 . 


« « 

2.9 


' 1.7 


i.6 


2.3 


■ .8.3 


Black girls'' 




M 


'''\ 


3.2 


1.9 


1.4 ■ 


2.4 


13.7 


(N=29) 




SD 


2.5 


2.4^-' 


1.5 


1.2 


1.7 


6.3' 



OS = Open space schools Part I 
C = Conventionally Part II. 
constructed schools Part III 



^Properties i Part IV 

Structures • Part V 

•Processes ' , 

/ 



Explanations . 
Interpretations' 
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. Table 4.16 

M^\NCOVA Test of Ititeraction Contrasting Science 
* RelatTed Cognitive Skills in Subgroups of S^x, Rate and School 



Soured 



F- ratio 



Sex X Race Type oi School 0:92* 

Race X Type of School 2.6'?' 

Se^ X 'Type of School, , 1.38 

Seftc X Race 0.87 



P Less Than 

.471 , 

• .021 ^ 
.230 • 
.501 > 



I<n order to furthe^ investigate the multivariate race-school inter- 
action, univariate F-^atios were inspected to identify which v-ariables 
of the Bristol xcere iKajor, contributors to the sigjiificaat interaction^ 



Table 4.17 summarizes 
tion of the ^univariat 



the results of these univariate' tests. An inspec- 



Jtests indicates that the mean scores of twp .of 

the JiA^ S^stol su(6te&ts, Properties and Processes, when adjusted for' 

\ ' , \ ■ 

.the covariate, were significantly' different (p < .05) between blacks* 

> • ' ' ' * ^ - • \ 

and whites attending the two differeiir ty|>es of schools.. Table 4.X8 

summarizes the adjusted mean scores on all the Bristol subtesl^^ between 

ti\Q two racial groups in open space and conventionally ^constructed Schools. 

Table 4.17 

Univariate F Tests on Bristol Subtests for School and Race ' Interaction ' 



Variable 

— ■ " r 


F- ratio 


P Les.s.than 




Properties 

4 


^ - . 7.4 , - 


■ ^4 






• • 0.7 ' 


;419 . . 


* 


Processes 


• .4.0 ' ^ 


• • .045 ■ • 




• 

Explanations 


• » • ' •. 


.392 




4 

In.te r pre ta t i(5tVs 


0.2 

' ' ' ' ■ i> ■ 


.666 





„ ^ Manova* F-ratio t= 5.7, (df = 5*, .804) p < .05 
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: . Table 4.181, * 2 

.on tfve B,tistol*'Subtests by. Schoyl and Race 

















' (Jiroup 






rare ii 


Part III 


Pare i'v 


PartfV 


White Studencs-OS 


M 


. ■ 


V 6.8 


1 i. 

4.6 


• ■ 3.9" 


'5.4 






7.9 




4.5' 


3^8 . 


5.2 


• 


SI> 


2 . 2 


' '2.9 ■ 


1.6 


1.5 


• 2.1 . 


Kliite Scu'dencs-C ^ 
(N=273) 


Ik/ 


6.8- 
7.1 


6.1 
6.5 


3.8 
' ^-'^ 


■ * 3.4 


■ ■4.8'; 

5.0 




SD 


2.7 


' 2.8 ^ ■ 


'1.7 


1.5 


. 2.3 


Black Si.udencs-OS 


M 

t 


4.5 


■.3.5 ; 


2.1 


'l'.S\_ 


3.2 • 


'056) 


AM* 


4.7 


3.7 


2. -2 


1.9 


■3.3- 




SD 


2.5 


2.6 


1.6 ' 


'I..4 . 


2.2 ■ 


Black Students-C * 


M 


' 4.9 
5.3 • 


3.6 
4.0 


2.2 

• 

a. 4 


1.6 
1.7 


- 2,6 
2.9 ■ 




SD 




2.5 


* 1.5 


1.4 


1.8 



1 



AM* = Adjusted J'ilan Scores ' ' . 

X = 817; Ss eVirolled after November ware' eliminated f rom* the Analysis 



Part I Properties 
Part II = Structures 
Part III = Processes 



I Part IV = Explanations 
Part V ^ Interpretations 



OS = Open Space Designed Schools 
C = ^ Conventionally C<instructed Schools 
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is.-;f J^.^iaiy;« was applied to, the tot.al Bi?istol scores 

in^-tnfe i;>ur. groups (i.e., wh"ite- e^^dents from conventional «schools; 

wnite^students ^romopen space schools; black students from conventional 

schools; and black students from ppen space^ schools) . The univariate 

*F test contrasting tot^l ^stol maans yielded an F-ratio of 56.7 which ' 

-* ' ' . ' * 

was 'significant (p .dOl). "hhe roeans and adjusted maan^ derived fr6m 

analysis ^bf covariance are presented ir> Table 4.19. ^ 

Table 4.19 \" 

Science Related Cognitive Skill Attaii>ment of Vari<5us * 

Subgroups with Effects of Parents' Highest Educational Level Removed 



School Facility /Race 


Covariate 
, Mean 


Bristol 
Mean 


Adjusted 
Means* 


• 

Open Space/Unites 


6.2 


a* 

• 28.9 


27.9- 


• 

Convent ional /Ulii tes 


4.7 


24.7 ' 


25.9. 


Open SpaceVsiacks ^ 


4.9 


15.0 


15.9 


Conventional /Blacks 


4.6 


14.9 


16.3 


*Univariiate F-ratio 


= 56.7, (df = 


3. 815),- 


p < (ool 



In addition to the tests for interaction effects, the Hr^COVA out- ' 
'put provided tests for the various main effects of race, school and sex. 
The nultivai*iat^ test of main effect of type of school (open space vs. 
conventional) was significant (F = ^.6, df = 5, 804) afthe .001 level. 
Even though this result might suggest'^that children from op6n ^space 
schools scoroii signrf icaatly higher than conventiona^l school child- 
ren, this result still needs tp be interpreted in light of the 
significant race-school interaction. 

Analysis of covarianee (AiNXOVA) vas then applied to eacH of the five 
subtests to ^pinpoint adjusted mean* score dif ferenciJ^^etween types of' 



ERIC 
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{ ^ * 

schools. Tnis analysis detected significant differences on three Bristol 

•subtests: Properties, Processes and Expla^iations. ^ The. highest adjusted 

mean values were scored by children from the open space schools in every 

instancy excep/on Pare II, Structures.' : Table .4.20 provides a sumsary 

of -Che results contrasting type of schools. • w 

r- ^ • . - 

. . ■ Table 4.20 " ' 

Analysis of Covariance Contrasting Science Related 
Cognitive Skills in Different Types of Schools 

Type School Part I Part M Part -HI Part IV Part V ■ • 



, 4 



< 

Open Space M . 
Facility 


7.8 


6.5 


4.4 


3.6 


-5.2 


(N=A93) A>i* 


.7^5 


6.1 


A*. 2 • 


3.5 


4.9 


' SD 


2.6 


. 3.0 


1.8 


1.7 


2.2' * 


Conventional >! 
Facility^ 

(:;=324) AJ!* 


6.5 
7.0 


5.7 
6.2 


3.5.. ' 

3.8 


3.0 
3.2 


4.4 
4.8 


SD 


2.7 


2.9 


1.8 


1.6 


2.3 • 


Un i va r i a te^s^-^--'*' — — ^ 












F-cests 


6.1 


.03 


7.7 


5.5 


.94 


p-values 


<.01 


ns 


. '-.01 . 


<.05 


* ns 












■ 


' /O-J* = adjusted neans 
ns = nonsignificant 




Part I = 
Part II = 


Properties 
Structures 


Part 
Par^ 


III = Processes 

IV Explanations 



Part V = Interpretations 

Ihc rr^iiltivariate test of th^'lna^ effect of race was significant (F=38.8, 
df = 5; 804) beyond the .OOl level Stilly these results laust be 
placed ^ proper perspective. The interaction suggests that tli influence 
of racial group* :nenbership on the Bristol is dependent' on the effects of 
the type of school. Ver>- large F "ratios resulted when univariate F 
tests were conputed from students' adjusted mean scores on each of the 



71 



63. 

Bristol subtests, Resul'ts from a one-way analysis of -cpvariance demon- 
strated that white students scored significantly (p < .001) higher than 
black students on every subtest. Table 4,21 summarizes the results of 
the science related cognitive attainment of black and white students in 
the studv. _^ 

Table 4,21 
ft • 

Analysis of Covariance Contrasting 

Science Related Cognitive Skills in Racial Groups* 



Racial Groups 


Part I 

* 


Pare II 


Pare III 


Pare IV 


Pare V 


• 

White ■ 


7.7 • 


6.6 


4.3 


3.6 


5.2 


(N'=7iO) a:-i* 

• 


7.6 


6.5 


4.3 


3.6 


5.1 


SD 


2.5 


2.9 


1.7 


1.6. 


2.2 


Black M 
(N=107) Aid* 


4.7 
.5.1 


3.5 
3.9 


2.2 

4 

2.4 


1.8 




• SD 


2.4 


2.5 


1.5 


1.4 


V 2.1 ■ 


Univari'&te 
F-tests 


100.1 


81.3 


"120:4. 


124.9 


• 

?7.4 


p-values 


<.ooi ■ - 


<.00i' 


<.001 


<.00l 


<.001 

t 



* AM* = adjuseed tneai^ Pare II = Seruceures Part IV = Explanaeions 
Pare I = Propereies Pare III = Processes Part \ = Ineerpreeaeions 

A multivariate test of the effects of sex across all parts of the, 
Bristol test .produced small but significant differences. This overall 
test favored femaleV with an F-ratio of 2.5 and p-value <,05. An inspec- 
tion of the univariate F tests on each subtest of the Bristol revealed 
no significant differences between girls and boys on any of the subtests. 
Results of this analysis Is provided in Table 4,22. . 
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'Table 4.22 

Analysis of Covariance Contrasting Sex Differences 
in Science Related Cognitive Skill Attainment 



Sex Group 




Part I 


Pare II 


Part III 


• 

Part IV 


Part V 


r cin^x 6 




7.4 


6.1 


,4.0 


3.3 


. 5.0 ■ 






/ . 4 


6.1 ; 


4.0 ^ 


3.3 


,5.0 




SD 


2.6 


2.9 


1.8 


1.6 


2;2 


Ma 16 


M 


7.2 


6.2 


4.1 


3.4 


4.7 




a:i* ■ 


7.2 


6.2 


4.1 


3.4 


-4.7 




SD. 


. 2.8 


3.2 


1.9 


.1.7 


2.3 

• 


Univariate 
F tests 




1.3 


* 0.5;. 


0."1 


' 0.7 


3.0 


p-values 




• 

ns 


ns • 


ns 


ns 


ns 



t 

= adjusted means Part 1 = 'Properties* Part III = Processes 
ns = nonsignificant Part II = Structures Part IV = Explanations 



• » Part V = Interpretations 

"■"■^---l.^^^^^^^^ Table ^4.23 

Summary of Bristol Total Score Means and Adjusted 
Meaa^by Various Subgroups 




BLACKS 


WHITES 


1 

Means 


Open Conventional 
Space School 
<i 


Open Conventional 
Space School, 


Males M * 


• 14.8 16.6- 


.28.8 24.4 


25.6 


. A>{ 


(14.6) ^ (16.9) , ' 
• 


(27.9) (25.9) 


(25.6) 


Females J>1 


15.4 • 13.7 


28.9 24.9 


25.8 


AM 


(15.2) (13.9) 


(28.2) (26.3) 


(25.8) 


Total 'Means M 


15.0 14.9 


, 28.9 24.^;^^ 




A.M 


(14.8). (15.2) - 


(28.0) (26.1) 




V 


14.9 *• 


27.3 




A!l 


(16 .'3) 


(27.1) 

J 1 





'* Tne analysis of qtiestion .f ive detected a number of subgroup 3iffer- 
ences existing in terms of the science related cognitive skills attained. 
Table 4.23 sunnarizes 'the total score differences that exist among the 
subgroups of sex, race and type of school. As^ can be seen, the greatest 
differences ^xist between races and between types of school. Sex dif- 
ferences were practically nonexistent. 



' Chapter Five 

Discussion and Implircations of the Findings'? 

• » * • * • 

One 01 the -objectives of this study was to, explore the scitoce re- 
lated cognitive attainment of %a diverse population of students experi- 
encing varying degrees of individualized s.cience instruction. 903 fifth 
grade students from four open space school and three conventionally con- 
structed schools pa^rCicipated in the'^study. Since vast differences in 
instructional style exist between teachers, the , challenge was to first 
develop a r.ethod for differentiating the degree of ^individualized in- 
struction among a group of teachers andsecondly, to determine if the 
detected differences in instructional pi^actices were related to signifi- 
cant differences in ^student outcomes. ^ 

*The Instructional Practices Questionnaire tlPQ) seems to^ be an ef- 
fective classification devi<:e that can be used to identify teachers- prac- 
ticing a high degree of individualization. With a reliability range of 
.74 to ,79 and a set of reasonably uniform factor loadings, the instru- 
ment survived a pre-study field test on 298 Reading teachers and 270 
Mathematics teachers. The IPQ was th^n applied to a population of 17 
elementary teachers of science and the subsequent scores utilized to 

classify their classrooms on th6 basis of the' degree of individualized 

ft 

t 

iRStructioh. . * 

In contrasting tjie science related cognitive skill at-tainment of 
students, as measured *by the Bristol^ test, this study identified achieve- 
nfent differences favoring high individualized classrooms. These differ- 
ences were not only detected on the total Bristol but likewise on four 
parts of'^the Bristol, i.e., Properties, Strictures, Processes and -Expla- 
natiorfs. Nonsignificant differericeV occurred on the fifth part. 
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« 

Interpretacious. Teachers classified as high iq^dividualized reported 
higher frequencies of student use of equipment and other science mate- 
rials. These^ same teachers reported that students more frequently con- 
4uQt their ovn experiments and record observation's from these investiga- 
tions. It s^ems that the typical teacher response suggested greater in- 
volvement was taking place in tlje higj;i individualized classes, (See 
Table 5.1) . - ' 

Discussion of the Research Quest ions - ' , ^ 

— ^ ^ 

Question 1 . Are there significant <iifferences in the l«evel*of scifence * 
cognitive attainnent of children from high individualized* science classes 
in contrast to children from low individualized classes? 

Teachers scoring in. the upper one-third on the IPQ weii^e classified 

* » • 

as high individualized, Tnis scoring was based on summing eleven key 

items which had been developed on the following individualized instruc- 

tioi> criteria: 1) the variety oj content available; 2) the amount of 

content required; 3) tjj^<-rates of learning expected; ^ 4) the sequence 

-of the content provided; and 5) the variety of methods or activities 

•^sed. Students experiencing high individualized classrooms classified 



by these criteria had total Bristol me^ scores of 27,7 while low indi- 
vidualized students scored ^4,3 on the Bristol. These raw score mean 
values, favoring the high individualized classrooms, were significantly 
different (p < ,001) even^when parents' educational level and unique 
teacher differences were controlled in the analysis^ Assuming similar 
cognitive^ levels at the start of the study, the results s^em to support ^ 
the contention that higher levels sciefice related cognitive skills are 
associated with a higher 'degree of individualized instruction situation. 



Table 5.1 



Mean Scores for Various Subgroups of Teachers 



on IPQ Science Itemsl 



. IPQ 

Item ?•* Item Statement 



25 Students use a 

* variety of books 
in their science 
instruction. 

26 Reading ^ writing 
about different 
science topics is 
the chief mode- of 
instruction. 

27 Pupiis record 
observations & 
data from their 
own experiences. 

,28 Commercially 

prepared science 
kits sach as 3CIS 
' or ESSare*used in 
addition to science 
te^:t books. 



High 
Individualized 

(N=7) 



Medium- 
Individualized 
(N=A) 



Low 

Individualized 
(N=6) 



4.0 



4.8 



2.8 



\3,: 



3.2 



3*5 



4.2 



3.0 



^2.5 



30 



Studenjts HJse 
equipment and other 
science materials 
as a regular part 
of their" science 
program. 

Students conducf 
their own* experi- 
ments. 

/ 



4.7 



4.1 



4.0 



3.3 



3.0 



3.3 



Mean scores may be interpreted by referring to the following IPQ scale: 

^ - Very frequently occurs 4 

4 - Often occurs 

3 - Sometimes occurs 

2 - Rarely occurs 

1 - Never occurs 
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The Bristol subcesc that had che"n,osc differences associated with the, 
degree of individualization was Part I, Properties. As indicated earlier, 
this part of the test deals with pVoperties of materials and situations. 
The Interpretive Manual produced by Thomas Nelson and Sons, Ltd. (1969) 
states "clearly the success of a child on t'his section is dependent upon 
the quality of the direct 'experience available to him, the vocabulary he * 
has at his disposal, and *Se concepts he' has developed (p. 24)," Perhaps 
more than just a sinple association is operating -between the amount of ' 
"hands-on experiences being acquired by children in high individualized 
classroor.s and the significantly nigher scores on Properties. 

Students fror.^high individualized classes also scored significantly 
iiigher on other parts of the Bristol. The second j^art. Structures, en-/ 
gages the student in making practical judgments about part-whole relation- 

« - • 

snips. Situations are posed that draw upon the student's ability to re- 
solve, problems involving teetering structures and the interaction of parts 
in pulley syccens. Part three. Processes, requires the student to demon- 
strate his understanding of life cycles, balances and momentjjm problems. ' 

Taken at fact .-alue, P^rts I, II, and IH .theoretically should be ^le ' 
to det.-ct diffcrerccs in che benefits of the manipulative experiences of 
children. Tn^. study seer^ to bea^ out this contention sitice students. 
perforrveQ best on these tests when they came from high individualized 
science si.tu<itio:??~si tuations ia which they h^d beeft able to conduct 
their own experiments. Students experiencing more p^sivfi, teacher- 
directed programs did ^ well when asked to reason 'through natural in- 
teractions and processes presented in these pa«s of the Bristol. 

The other Bristol subtest that had^major differences between high and 
low individualized classrooms was Part IV, Explanations. This part of the 



I 
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Bristol, is concerned \riih Piagetian conservation; classification and 

t 

scientific i^asoning. The Bristol Interpretive Manual (1969, p. ^4-25)'" 
suggest, its inain\heme is 'Vays of accounting for experience, As with 
the. other subtests, this subtest's resurts favor high individualized 
classroons. Perhaps with youngsters in hi^h individualized tlassrooms 
conducting own science accivi^cies, greater practfice and experience 

is gained in dealing with concrete problems. As pupils work with mace- 
^ rials, plan and perforn experiments, much reasoning is required to syn-, 
thesize their experiences in meaningful ways, olt appears that pupils 
\-rho do have mare frequent expediences in working on and thinking through 
their ovn problems in science are more likely to^p'erform well on Part ft 
•IV, Explanations." ' ^ 

Part V of the Bristol, Interpretat^ions , produced the pnly non-signif- 
icant F-ratio between high and low individualized classrooms. This sub- 
test of the Bristol is regarded by the* test makers to be the most diffi- 
cuj^t in terms of the level of abstraction. It deals chiefly with abili- 
ties to make inferences from diagrams or symbolically presented ^ata. 

0 

Even though the high individualized group performed better on this sub- 

test, ^the differences were not significant. A hypothesis is perhaps in 

order to account for these slight differences between the high-low groups. 

It should be noted that boCh groups achieved the highest -proportion of 

correct responses on this part of the Bristol. This might be explained 

byMnspectiug- the content pf the items. Since a major skill utilized in 

Interpretations is one that is frequently included and reinforced by 

nathexnatics and social studies^.instruction, both groups should have per- 

« 

formed well on this subtest, in contrast to the other parts. Furthermore, ' 
since mterpisetations do not necessarily depeiid ort numeroys manipCilative 
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activities, the experiential advantage held by the high ind'ividualized 
group seems to be less 'in^portant to performance on this Subtests 
Question 2. Are there significant diffe'rences in the science related 
cognitive skills attainment of children experiencing only higb' individ- 
ualized programs in open space ^vs. children experiencing only high in- ' 
divi.dualized programs in conventional schools? , „ ^ 

.Significant diffetences were detected on every subtest of the 'Bristol 
favoring open space schools. Even'though the number of open space stu- 
dents outnumbered conventional students 247-74 in this particular analy- 
sis, the results suggest" that science related cognitive 'skills are being 

developed to a much greater degree in open space schools. 

> • _ ■ . * 

A number of explanations why high individualized open space students 
perform better on cognitive testi are hypothesized later in this chapter 
under research fc^uesSon five. In addition to these comments, the inves- 
tigator's informal visitations to the sc^ocls might 'also yield insights 

» 

that could account, for cognitive differences between schools. Alt of the 

^. * ' ^ ♦ 

open spa^e schools had been 'constructed, and stocked with' science materials 
in the last five. years; the conventional school, in which the high 'indi- 
vidualized classes were being taught, was at least thirteen .years 'old / 
There was no evidence^^hat the conventional school used or even stocked 
innovative science kits such as. SCIS,' ESS, .etc* These m^terial« were ob- 
served in the open space schools. The general facilities of the open 
space schools offered the potential for "more laboratory-type experiences 
whereas no labs were available to the conventional school. It- was ob-' 
s*?cved that projects prepared fop a recent' science fair wene still' set 
up in the hallway of the conventional school. These displays had a model- 
building orientation. in contrast' to the'problem solving orientation of 
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projects conducted by students of four open space teachers. Although ' 
these observations were too casual^ to be of great use in this study^ the 
•observed differenctes may have directly or inditectly affected students' 
development of science related cognitive slcills during the course of the 
year. 

Question 3 , k^at is the correlation between the degree of individualized 

instruction and teachers' open classroom philosophy? * " 

The result oi a slight negative correlation between the IPQ an^ the 

.lATL was not expected, ^oretically, individualized instruction is the 

most important process in the .'open classroom, Openyclassroom operations 

gan utilize multiage grouping procedures, nopgradfedr>ess , differentiated 

J ■ 

staffing and team teaching. But open classrooms can also operate' without 

• » 

these forms of organization. The- critical l^nstructional practice in the 
oper^ classroom^is individuarized instruction. Day af teiy^day of teacher 
led 'discussiop is an unacceptable practice according to ^^n education 
theorists. Hence the correlation, r = -.15^ between the lATL and the IPQ 
was surprising. 4I^h open classroom ideals as measuired^y the lATL weue 

^ ' J ■ 

ejcpected ^to be accompanied by high scores on the -IPQ. 

Assi^Jifing^ that the two instruments are measuring what they purport to 
^measure, at least two explanations 'for the low correlation .are possibJfe. 
First, it is conceivable that a teacher could • believe strongly in th^ 

\ 

theory of jhe open classroom, yet not be* individualizing her science in-, 
structibn. Browti (1968), in his book, ,The Experimental Mind in Education , 
expli>res this apparent discrepancy between^ belief s systems and classroom 
practice. His research studies essentially support the findings of the " 
present stiTdy.*" He concludes that teachers' philosophic* befi^fs 'generally 
have a low correlation with their classroom practice. ' ; 



75, 

The second possible explana^tion" is that the low correlation may ac-" 

tually be spurious due to the small sample , of teachers. Another sample 

of .the same size migtft produce high' (Correlations between the ipQ and t-he 

^lATL.^ Thus, th'e results of thf^ research question .and the next"regearch 

question sbould be tlken cautiously since the analysis was conducted on 

a very small sample, of seventeen teachers. Relationships between .vari-. , 

ables of interest tend to be very unstable when sample sizes are so 'low. 

Thus, inferences for Questions 3 and A are t^nubus at best. 

• f)uestion 4. K^lat relationships exist between teachers' open classroom 

philosophy and their respective clasj* distribution of cognitive scores? 

The result of a 'multiple regression analysis of 'thft variables asso- 

ciated with this question was nonsignificant. Test results from each 

teacher's classes were entered as' predictors in the regression model but 

none of the predictors made* any "significant contributiion. to predicting a 

teacher's lATL score. Again^the small number of subjects presents real* 

•limitations on the inferences that can be made frort sucli findings ... .put 

-based on the^^ata presented in this study, 'it s.eems that only slight re-' 

lationships exisf between students'' perfprmance on a test; of cognitive 

skills and teache'rs.' open classroom beliefs. - Hence,, It appears, as in 

the' previous researdh question, that a' teacher 's "theoretical model -of an ' 

cypen classroom" is hardly affected by the current situation in Vh'ich that 

teacher is- working ati^vice versa. More specifically,, the distribution - • 

I , ' • . ■ 

characteristtcs of a teacher 's 'class only slightly influgAce h^r responses 

to statements about teaching and leatning in the open classroom. • - : 

Question 5. 'Are there significant differences in the ' cognitiv|.,,att:ain- 

ment of , children Within various subgroups expp^encing either, open space - 

dr conventional school instruction? ' . ■ • \ . ' ' 
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Tne interaction of type of school and race is ■depicte(i in Chart 5.1.^ 
Clearly, performance on the composite Bristol depends on race and type of > 
school. Tine rankings of the eight groups based on their total me^an* scores 
?Lsa reflect these differences. 'Tne rankings of th6 eight "groups based ' 
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upofi Bristol total attainiuent 'scores vere: 
Croup 

. * ' . — • ' ' 

vrnite open ^acJs girls (bl = 225) 
^ , * tCnite^open space bovs (N * 212) 

■."nit^ conventional girls (N = 139) 
'.'nice convencionar boys '(N - 134) 
BlaGk conventional boys (N = 22) ; 
Black open space girls (N = 24) 
Black opeo space boys (N = 32) 
Black conventional girls (N = 29) 



He an 
• 28.9 
28.8 
24.9 
24.4 
16.6 
> 15.4 
14.8 



13. < 

The finding in the presen-t study that blacks do significantly poorer 
on all parts of the Bristol raises additioq^l questions for further study. 
Tne fact that vhixe students in o^en spaca^ schools had raeari scores almosr 
twice ihe IfeveL of blacks ii? either conventional or open space schools 

9 

faises sone addiitional questions for considei'^tion. For instance, why* 
are Bristol n:eai]r di f f erences'among whites greater betveen conventional 
and*open spiice schools than an^ong blacks between tha^wo types oi schools? 
Since blacks from eonve;itional schools perforn somewhat better^(nonsig- 



nific.^t\tly) on tfiree <^f the five subtests, are there aspects of conven- 
•tion.illy constructed schools that better sitx-oinno'date black cultural 
learning styles? Or could it be that the school is essent^.ally making 
s* y no' difference in black perforriance on the Brlstffel; poor perforr^nce nay 
^ -liistead be reflect i^^ poor e(hij4tional experiences in the home environment 



Th,e low sxor^* by blacks in open space schools raay be^ related to these students 

• * recently being' placed in the§e schools as part of recent^esegregation pro- 

^ cedui;es. Blacks new to «pen' spaae ^liools raay still ad jus tine ?to the 
ERIC different environment- , ' ' * f * 




/CHART 5.1 ' 
INTERACTION OP RACE AI^D SCHOOL 
UIt'h BRISTOL ADJUSTED >EAiN^ SCORES 



Bristol 'Total 



Adjusted 



He an Score 



30 
28 
26- 
24 
22 
20 
IS 
16 
l«i 
12 
1.0 
8 
6 

2 



1 



Conven t ional ly 
Constructed Schools 



— I r^— 

Open Space ' 
Designed Schools 



Siaciis ^ ' 



Whites 
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cvei^a nucber of years^' Poor performance by blacks on cognitive ability 

V ** 

measures is well dccucented in xhe literature (C«>leiaan, 1966; Je^ison, 

1969) and in recent years has been the center of ^debate (see Harvard 
• 

Educational Tieview. 196^ and 1973). The present study was not concerned 
vith explorinc perfomance- differences due to innate . abilities or cul- 

t 

tural deprivation, it was only concerned with*"detecting Bristol differ- 
ences attributable to race, -sex and lype of school; 

In testi-ng the Bristol differences between sexes on all parts of die 
Bristol, :ne results proved nonsigpif icaift. However, an overall test on 
the co-.po5i«e significantly favored fenales when parents' educational 
level ^-as statistically controlled. Still, the mean score differences 
were only slight in the tofal group with females scoring 25.8 while raales 
scored 25.6. 7l\esc differences appear too slight to inflate their L-nporr- 

4 

tanc^. -7 

Contrasting the science related cognitive skill development in'dif- 
f€:rent types of schools,* the results of this study indicate that sjudents 
in open space school^ perfonu significantly higher than students from 
conventional schools. /Not only is this the case vith the composite 
Bristol score, but also vith each of the Bristol subtests. Earlier in ^ 
tnis di s,ser tat io/ it was reported that^a najor rationale for open i^pace 
school construe iffDn was to encourage cooperative teaching, i.e., teaming^ 
tcach-ers together to maximize their strengths and mftiimize their weak-r' . 
ncssc^. Since hii^h individualized teachers in open space Schools reported 
n.>re ircquent coojarferative teaching Patterns , this would suggest a ^ssitle" 
relationship of this variable to«'the *^level of science related '^cognitive 
skills attained. Even though tentative, this inference may suggest that ' 
lenieno^rv te< 



::ach^s who are comfortable in teaching science have an 
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ir-.p<?r,camc niche in open space schools. .. the payoff being higher science 
related cognitive ski!bi development in children. ♦ ' *' 

Tnere are other attributes of high individualized open space set- 
tings thet should effect cognitive growth besides cooperative teaching. 
For instance, student tine allcted to science, the quality of materials 
available, or the freedom of children to explore the environrjeat within 
the.paraniet^rs planned by the teacher. These are all complex dimensions 
of the open'space setting that ne^ to be nore clearly defined ^and inves- 
LiS^ated than vas possible in the present studv. , 
Implications of the Study ' ^ 

Previously in this chapter only very limited interpretations were 
provided based upon the^research findings. The intend of the. following 
section is^to i^ef lect 'upon the results of this study and speculate about 
extrinsic relationships that might be influencing these results. Hope- 
fully, the reader will be presenteii with additional* insights that will 
place the inferences in their pTOper,'perspe<:tive. Tne implications of 
. this study will also be presented iji terms of present attempts to in- ' 
'J dividual ize science instruction. Finally, relationsjbips of indiyidua^lized 
instruction to current issues in open education will be presented. - '* 

F*eiore presenting the implications of the present study however, the* 
reader is advised to take the reported, results cautiously. The- finding 
^ that open^space student?- perform better on scieince relate!. ||pnit'ive ^ 
skills should be regarded as a tentative findin^g. It should not^b.e used 
as the sole argunent; for laupch4n^ new building programs*. More research*' 
is required that should involve more schools than* was 'possible in the 
^ present study. .\ much more comprehensive 'longitudinal study i^^desirable 



\ more comprehensive 'longitudinal study is^desirabl 
lo^count initial cognitive differences, ^lany experi( 



cHat would take into account initial cognitive differences, '^^lany experienced 
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teachers will testify that the open space designed" school is not a pan- 
acea out only a beginning, pursuant to making building designs more re- 
sponsive to the changing needs ot teachers and students. 

Nonetheless, the finding that high individua-lized settings had 
higher sean scores than settings classified as low individualized is 
encouraging. Tliis finding should add reassurance to educators who be- 
lieve that individualized instruction is more desinable than traditional 
m^JJ^ccion^ Since individualized instruction can occHr in either open 
sp^e-'or conveF.tionally constructed schools, perhaps a conservative recommen 
^dation at this tire vould be to suggest that^ schools step up 'their efforts 

♦ 

to ^individualize instruction, but at the same time, take a long, hard look 
at tn^ payoffs that can be/clea\l>- attributable to the type of school 
housing the instructional approach, * Enoifeh examples of different types 
of schools exist presently to assess vhich situation hoLds the greatest 
educational promise for different children. The "stakes" are too high 
for us. to ignore the importance of such research. 

Certainly one of the factors that hinders wide scale Individuallza- 
tion of. science instruction is the absence of adeq^iate science 'materials 
to effectively aid the teacher. A number of different 'innovative* pro- * 
granis'are available but most of these are generally too dependent on the 
teacher or lack sufficient alternatives. Without; sufficient packaged 
materials to drav<upon , elementary teachers will be reluctant to even 
trv t<5 individujallzc their science piu>grams in an open classroom format. 
I'nti; :Lore. individualised materials in a modular format are developed, and x ' 
until teachers are. retrained, the ^ap between open classroom "theory and 
practice will remain great* , • 

Even if in<kvidualized materials were sufficiently available, two 
i?.ajQr .problems wo^ld prevail: 1) elementary science, by necessity, "plays 
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^ second st-ring' to other academic areas; and 2) eiemencary ceach^rs do not 
have adequate training, in science to feel comfortable in structuring a ' 
science le-arning environment. Ulien one has limited Expertise an science, 
ch« tendency for elenentary teachers is to put limits on students' 
explorations. " . 

^ For the af ore-iientioned reasons one could continue to find low 
correlations betwe.en the IPQ and lATL. Furthermore, further ^search 
needs to 06 done on validating the lATL; it nay in fact be Pleasuring 
.'^-e raiical sc.iool reforr. Views than simply ideas about open classrooms. 
Just Wnat'>j;e the _indivi dualized instruction practices that should 
be- found ^in open sciSrrce^ classrooms? 'in other words, what does it mevan 
a teacher has to do in ord^r^ r.aximize individualized science instruc- 
tion? 1) U T.eans creating">-s<:inulating environment by utilizing sci- ' 
ence kits or other real world' materials and Supplementing "it with leairninj 
nateriaLs that, foster sen-correction; 2) it means frequent individual 

contact and diagnosis of individual needs; 3) it means differentiating 

* ■ ' . • 

a^sigijir.erits or prescriptions based on individual neeti; 4) it means 

^p.roviding a variety of .content topics, for £Ltudy; .3) it me^ans. varying 

the anount ot content to be ^l^arned-between individuals; 6) it means , 
* ^ * t 

allowing individuals to work- #nd learn at different rates; 7) it means 

providing variety in the se^eace of the content topics; 8) it means 

* . ■ ^ * '^^ 

utilizing a variety of • instructional methods with different students 

and pemitting a variety of activities to occur simultaneously; 9) it* 
iTieans varying the degree of individual- choice of activities among 
students; 1^ it means varying the testing or assessment practices; 
and 11) it meaits maintaining teacher records of student progress that 
reflect the prevlipus teri^ practices , 



L'arlier in this study, refereoce was made to statements by radical 
school reformers. Such statements are Examples of thdughts that are 
contributing tO' the revolutionary tone underlying much of the critics' 

v.Titings. » 

/ . ... 

In ir.any ways Silberraail (1970) has come to the same conclusions as 
. the\adi^ school reformers. • Irj a: very comprehensive study of our 
nation^ schools.^ Silbermaa d^e^ribes schools as "those killers of the 
dream... what grim, joyless places most American school^ are, how o.ppres- 
sive and petty are che rules -by which chey are governed, how incellectu- 

i 

\ • • 

ally sterile and csthetically barre;;) the a4:mosph(ire', what an appalling 
lack of civility obtains on the part of teachers, and priricipals, what 
conter.pt they unconscious»Iy display for children as children." He con- 
tinues: "It is not possible to spend any prolonged period visiting 
public sr^iool classrooms without being appalled by the mutilation every- 
vhere—mutilation of spontaneity of joy- in learning, of pleasure in- 
creating, of sc/nse ot self. (1970, p.^0)." 

In many j^tays the Free School movement and the open education move- 
ment are re-a^tions to the negative aspects of traditional instruction.'^ 
Still, at s£>me point in time we must begin finding out whether what is 
being doncJ in either open classrooms. Free Schools or even traditional 
classroor/s is really in the best interest of child!-en. For instanoe, 
with tha increased emphasis on affective development in a less structured 
environment, will* students come away f^rom schools ill-prepared acade- 
micai/y, and fuil^-o^ illusions' of the w(Jrld?, Agai,n, it would seem impor- 
tant/that basic res<?a*rch be "Conducted to identify what kinds of learning' 
ronments a^e really best for 'the majority af .our youtfi. 
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Thus, it appears chat some soul searching on our pare is definitely 
in order. It may be that as a result of this soul search<C^^^ we will con- 
clude that the Dosc i^mportant things we can. provide in our' schools are 
alternatives. . .alternatives for student choice of classrooms, teachers 
and progran. For it is' only t^irough opening up the schools that we can 
provide d"if ferent environments t6 accomodate the various learning styles 
or children,. i.e., structured or teachfer- centerfed for those who function 
best there, free and open for those who can function there. It may be 
that instead of an era of revolution we may b?' entering an era of crisis 
and conflict in educational philosophy, ^^'hat .should the goals of our . 
schools be? Uliat roles should students and teachers play in these schools? 
Knat school, policies need to be changed so that the schools we want can 
^volve? These are crutial ques t'ions--ones that can split a faculty ' or 
divide a community. But above all'the disagreements that are bound to 
occur, we need to maintain the dialog and respect the rights of kll to • 
determine their own ^cyle' of education. 

That students who experience high individualized science program 

« 

develop higher levels of science cognitive attainment, supports the be- 
liefs of many science ^educators . For years science educators have claimed 
that student-centered, inquiry oriented classrooms are more desirable than- 
teacher-centered, ^reading orier^ted science classes. Fewer educators have 
been willing to comnfit themselves to individualized modes of instruction, 
even though jnanV will support it in theory< This study lends support to 
those who believe that students need to be\active participants ii\ the ex- 
ploration of scientific problems. The processes of science seem to be 
best understood when students practice them in high individualized classrooms. 

, .• 90 : 
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If science related cognitive skills are fco be lnclu3ed as gpals^^f 

schools, then appropriate modes of instruction that foster such skills 

need to be included in the schools* programs. The results^of this study 

« 

suggest that higher levels of cognitive growth seetn to be related to 
the degree of individualized* classroom structure and the opportunities 
for students to perform their own investigations. 

Other subject matter areas of the school's curriculum can benefit 
by pupils developing science related cognitive skills. The ability to 
think logically, and to reason is applicable to most academic disciplines 
Being able to detect similarities and differences, to explain causation 
of events, ai^d to interpret and communicate one's experiences are vital 
skills of ff'truly educated person. ^The results of this study suggest 
tnat when -experimental-based science programs are individualized, these 
cognitive abilities are developed to a significant degree. 
Sunmary 

The completed study contrasted the science related cognitiv/skill 

attalnHent of children experiencing high and low ind^idualized, science 

progr aris. In _aj.cUj:ion, skill development va^ compared between open spaoe 

schools and conventional schools. A total of 903 fifth grade ^pupils from 

seven schools were given a short revision of the Bristol .Study Skills 

• '- ' . 

Test and a Student Ouestionnaire. Concurrently, teachers were given .ttro 

inst^ruments that wouJ^d report their instructional practices and open 

classroom beliefs. ' ' ' 

Tlie following data collection instruments were used: 

/ 

(I) Jjistfuctional Practices Questionnaire ' (IP.Q) , developed by the 
investigator and local school* research staff; ^measures the 
degrade of individualized instruction being pricticed by a given 
teacher. . ' ' 
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(2) Ideas About Teaching and Learning (lATL) , developed by the . % 
investigator; neasures teachers' philosophy or beliefs about 

^ the open classroom and practices "that ought to occur there. 

(3) Student Questionnaire (SO), developed by the investigator to 
neasure students' view of how they generally go about t^ieir 

. science, studies. 
(A) Bristol Study Skills (The Brist<>l), a short version of a com- 
Tnercial standardized instrument adapted by the investigator; 
neasures s^tudents' science related cognitive skills; the tes<: 
yields five subtest scores and a total score. 
p<e analysis of the results indicated that students experiencing 
high individualized science programs perform significantly better on the 
first four parts orThe Bristol. The multivariate analysis of covariance 
statistically controlled for the effect of parents' educational level and 
unique classroom effects. Students in open space ^schools likewise scored 
sighi-ficantly higher on science related cognitive skills than students 
attending conventional schools* /flfialysis of sub-group results (i.e., school, 
sex and race) were also' reported. Relationships between teachers^ open 
classroom beliefs and , their instructional practixres^ werefSegligible. A 
similar finding was repforted between student cognitive performance and 
"teachers' open classroom beliefs. ' . . % . 

The study raises a number of questions for: f ut;ure exploration. .Rq-- ' 

. 

lationships betxceen tire findings and the current. opefi classroom movement 
• . * . 

are provided with special emphases on problem3 associated with individ- 
ualizing science instruction. * * . • • - 
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LNSTRUCTION^i PRACTICES' QU^stlQNMIRE 



Teacher Name 



School 



^ 89! 



L General description of teaching situation: - 

1. In whith.type of setting do you teach science? 

- t ' 
Standard classroom (four solid walls) 



Po)rtab1e classroom 



\ 



Po^ or suite (two or mre rooms witK 
sliding walls betv/een) . r_ 



Flexib,le or open space, (two or more 
roons witli no i^alTs between, solid 
cr sliding) . 

Other(Specify ; 



2. How R^any university courses l»ave, you taken in the. teaching 
* of science? Specify the number of courses ( not credit 
"hours) here-: • . i "I - . • * . 



3. How many years of science teaching experience do* you have? 

f # 

' • 0 " 2*years ^ ' 

S - 6 years . 

7 or tnore * 



4. How- many ypars have you taugfifat j/our present school? 
' . 0-2 years 
3-6 years 

7 or more • . 



98 
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1 1. Instructional methods used in your formal science progr*am: 

' Please answer each of the'^Fol lowing iter^s actjording to tne frequency 
a stated activity occurs in your teaching situation. you do not 
te^jcH fonral (directed) science do not complete this section . 

For each ^ite-'^j please 'circle the. number next to the statement .-that 
best describes .your situation. Use the foUojving. scale: ' 
\ * . • ^ ^ • » ' 

5 ~ Very f icqucnlly* occurs- 
' ' i - Of icfi occurs ■ * ■ 

' ' 3 - Sonc tinges occuts 

* • . 2 ~ Flare 3 y occurs 

• ' 1 Ncycr 9ccurs-. 

Pupi3s i.-ii^;ir a class *a re ^roupec^ l.oro:^cnc'Cusiy on 
achiovcr.ent. or peifornance in this subject. 



90. 



1. 



1 2' 



3. 



Tcnt:liinr, is cireclc'd to an cnti,rc class in this 
subject. 

Inst rue tic'.i 5^ circctod to tcnporarily fomed skills 
groups in tr;ir> subject. 



Students receive skills ins1:ructlon 'tllrourJi • 
individual pupil-teacher confeccpcGs. 

5. ?upir5 prof.r^ss proceeds at the pace of the f^roiip 
•to V.hicl: he is assigned , 

* , ^ ^' 

6, Pupils are r,ivcri. individuals r.ed nssif;nrrcnts only 
after they, have conpl^ted the -required group, 
asn j px'^enr s. ^ ' ' 

f , ; • f 

7", • Pupil's pro;,^ess pccf^d by individually x^rcpared J 
pre:»crips^ioivs .or conlraots*! - * * • / 

8. Pupilf help plan'^is^ignncnts- wi th teacHcrs on a J 
one-to-one basis. / * 




9* Pupils maintain a record of their 6v»n progress 

10. Instruction is sequenced ia this subject prinatlly 
on teache]r jui'jir.ontv • j 

•*11. Instruction is r^nucncod Im this subject according 
to 4i teachers' tianual. . / 

^12, A Y<'^ricty of l<^an\irr. activities occur at t>5jp. sar^e 
tine in' Luis subject. . ♦ 



] .2 3 4 5 

' I' \2 3 \ 5 

12 3 A '5 

1 2 3 'A 5 

1 2 3 ti 5' 

1 2 3 ^ 5 

.1 2-3 4 5 
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13. ^Pupil't chan'^.c ^kill groups as their perfprnancc 
cii'anges. . ' • - / 

lA. Pun'ils aro aMovcd to initiate studies in /curriciAum 

topics f.riip a hlghor grac^e loveT whenever /the.y. are 

ready. */ 

» / 

*' / ' 

15. I plan ny students' instruction vith othor tt^achersT 

9 d * i 



1 2 3 .5. 



1 2 3i 4 5 
12 3 4 5 



5 - Ver>* frrquently occurs — 
4 - 'of tc*n occurs^ 



3 Som^tines occurs 
2 - Karcly ' occurs — 
1 Never occurs- 



16. 

t 

18. 
19. 

20. 
21. 
22. 
23. 

c 

24. 



V V 



Ky students have indi^vidual conference^ wuh me at least 
once a v<eek. ^' * r-^^ 

m 

The sarre tests and otner forms o.f evaluati^on are given 
to an 'entire class of pupils at the sarre t>me. 

Pupils initiate ch'anges in topiqs of study in^this subject- 

* ' ' ' 

Diagnostic tests are given to pupils on an individual basis 

wher» pupils are ready to make chang.es in their programs of 
stiidy;. * ' * V 



f 2' 3 4 5 

c 

l' £ j3 -4 5 

1 2 3 4 5' 

/ 

t 

1 2 3 4. 5 



Instructional groups in this subject are cross-gr^d^d 

[i.e., pupils front two or npre, grades are in the same group). 1 2 3 4 & 



All students are expected to learn the Same a;nounl of 
material or t*ie sarre number of ^skills*, ' - . • . y , 

Pupils are grouped according to their interests in this 
subject. 

Instruction is uniquely sequenced for each student in this 
subject area. 



1 2 4 5 

1 2. 3 4 5 

1 2 3 4 5 

1 2 3 4 5 



;s 25 
26 

27 

29: 
•'30, 



For instruction in this subject groups are heterogeneous. 

.Students^ ^se a variety of bocScs in their 'science instruction.! . 1 2' 3 4 5 

.Reading and wrfting about different science topics 'is 'the 
chief xode of instruction. . " 

Puoils record observa-tions and data from their own 
experiences. 



Cor-»rc>dlly prepared science kits such a SCIS or ESS are 
tsed in addition to science textbooks. 



1 2- 3 4 :5 
1 2 3 4 5 
1 ^ 3 - -4 5 



> . 



Stuaents Cise equipment and other science materials 'as a regular 
'part 6f their science. program.* 12 3 4 5 



, Students conduct their ov/n experiments. 



1 ? 3 4 ^ 
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IX b; 

deas^ About Teachiog and L-earning (lATLi 



iCTi 



IDEAS ABOUf TEACHING -AND LEARNING 



93. 



Ptease com plete .the fonowing info matinn- 
VName: 



School : 



Total yeai/ teaching experience (including current y&ar) > , ./ ' 

Number Qf years in present situation (-including current yhr) ' ■ . ' ' ^ 



Instructions 

; ••Following is a list of stater-e^ts about tgachinq andjeaping.' We all thjnk 

^'differently about such natters,' and this scale is an at^mpt to let you express your 

beliefs and opinions. Respond to' each of the itenis using tbe following scale; " 

/ ' T ^ Strongly agrefe 

Agre^ . ^ • ' ; • 

.3. lend to agree [ 

^ 4. Undecided 

5» Tend to disagree _ , ' 

6. D.isagree - / ■ j» 

• » * • 7. Strongly disagree, * • 

For example,' if you strongly agre'e with. a statement, you would circle the 1 
froiD the list of numbers. next to the item. If you strongly disagree-, you would 
Circle 7; ^ ' * * 

^ Since this is a survey of 'opinions^rit is desired that you indicate your . 
cnjn persoK::! cpzr.icns regarding, these questions, regardless of whether yau thi4fk 
other people might agree or disagree with you. jhere are no "right" or*"wrong" ^ 
answers to these statenients. This is a study of perso^uil opinions,' and of * 
persoruzl opinicKS okIj. Please fill these fonrs our independently. 
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rfldtjng scale: l./Str-ongly a^Vee ^""'"ty^Tend ta disagree- I 96^ 
^2. Agree W Buagr^e ' 

3. ' Tend to agree ^ Strongly disagree 

'4. Unceciced 

I. Lear'^ng ^'c.; to learn is ^ore irportantrthan learning' facts 

tiiesre days. • . •. \, . , ; 1 2 3 4 5* 6 ? 

2s When ?t tc^es to learning during early ttrndhood, v:crk and . • ♦ 

play' are' ccrp.:e-^5ny: ^ y \' i,2 3 4 5"6 7' 



3.. The teacher s^:^,!:: dajfss direct t^acnsng and be n:ore*6f^ • ^* 
^* an acvi,scr^ ccrs-* lant. and catalyst for learning.' ' ' ' ^1 2 3 4 5 6 7 

4,^ 01d§r chfldr'en s^.ojld he util ized 'nore by the sc||ioo'H "to 

help yojncer children 'in tn^ ways pf jearni'ng, such as nith * 



readina skills. / ^ 1234567 

5. Teacj^rs S'-euld be inferred ok the IQ scores and otner abili.ty ' ^ ^ 

scores of all stjdenis ''before a 'new schj^ol vear- begins. * 1 2 3'4 5 6^=7 

' . ' ' * , ^ 

6.. There should be s^t r-:rre-blocks' dun^*g the day for . . • * 

instruction in reaGing,«^t=ath,* etc* • ^ 1 12 3'4*S'6 7 



( 



4 



7; In judging a childi's writi.ngi the .prin:av-y errphasis should- be . - ^ - 

uwwviiw^^«>i ••cawiic^^) ^uuu ^pciitii^ ,aiio Qraitmar. i ^ o *♦ o o*/ 

8/ Obedience end respect -for Suthority* Sre 'the most important 
I Virtues schools' should en^phasize*. * 12 3^567 

t\ • , . 

9. It is irpartaat that the phy.sical e^viron^:emt of, the classr 

room be structured, such as by dividing the room into 
*f learning centers. ' 1234567 

10« 'Classroom, chaos •would rest l.ikely occur if children were 

'allowed corpl.ete freedom to cnoose their own activities. '\ 1 2 3 4 5 6 7 
* J • . , " , V • • 

IK A school should know where any given child is^every moment 
^ of the day, ; ' - • ".'1^34567 

.12, Students should not^be allowed' to use books or notes, when 

. taking tests. \ . , . ^ .1 2 3 4 5 6 7 

13. The classrocn should not be a place where children play * ^ * 
or wander.* ' • . T 2 3 4, 5 6 7 

14, A chil^*s experience in school should not include experiences 

with failure. ' 12 3 4 5 6 7 

15« targe grcuo drill and cractice should be abandoned as the 

prirary apprcacn to teacning. * 12 3 4 5 6 7 
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5jating scale: -"1. Stror^gly agree / 5. Tend to disagree 

^2, Agree ^ r / 6v. -Disagree. 

•^3.^ Tendvto agree . / 7. Stran'gly disagree • 

\/ Undecrtea ^ 1 ^' ' 

« • • 

J6/' 'Stjjdents sboulcl be gfven'rore opportunities ,to tinker about ' 

and maRipjlate co-ncret^ oDjects. . /• . 2. 3 4 5'6 7 

17. Nearly all students can be trusted iR most school sitxjatiioX' r . , 
without close ^uperv^'jicn. . . » . . • 1 2 3 4 5 6.7 

^ 

18. It is rcre socially desira-ble to keep a child with his own ' 

age grou;, even 1' ^e has difficulty doing the work. * " 1 2 3 4 5 6 7 

19. In d^y-tq-da:2 classroor; interaction, fcJrma] standardized tests 
. are more vaTid estimates of the individual needs of children 

than are teacher*s intuitive feeliligs. 1*2 3*4 5 6 7 

20. Learning concepts >and principles is. mora important than 

^developing a positive self-concept or interest in learning. • 1 2 3 4 5 6 7- 

^ - . ... 

21. 'Presenting c-ontenjt to students; in great; detail is not 

required for good teacbing to- occur. ^ / 12 3 4 5 6 7 

individual children. * J • ' • 1 2 3 ^-5 6 7 

.* ' . » * ^ 

23. It is not particularly important for pareht^ to know the 

* philosophy and goals of a schfiol . . • 1 2 3*4'5 6 7 

• I ^ / . , f • ' ' - • 

24. Failure 'should not 'be ^ounted against a child. . 1 2 3 4 5 6 7 

/ • ^ 

25. Most of the schools America have becoTC so strict cind . ^ - 
" inflexible today tha/t they are destroying children's ' V 

spontaneity^ turiosyjty and love of l)€arning. 1. 2' 3 4 5 6 7 

/ - *^ 

26. The classrooFH is no place for conflict, disagreement or 

' argument. / ^ * :^1234567 



27. A chii'djr.ust le4rn that son:etifres f\is freedom must be limited ^.y^ 

, ^ so as not to vhterfere-.wi th the freedoms and .rights of othefS^v ' 1 2 3 4 5 6 7 

/ • * ■ ' * 

28. Good interpersonal reVationships anong teachers may'tj^^the n:ost • 

critical as/ects of successful team teaching in an ODeit'''''ji A \ ^ 

space lear/ing environ;nent. * ' ^ 2^*^4 5 6 7 

29. The pbli/y of schools should be free enough so that ff a child^ • 
did no^Aant to y^crk on a given day, he would not be pressured 

to d6 7o. . V ' " ^ 1 2.3 4 5 6 7 

* / ' ' 

30. In acjaition to 'official records, students should keep their 

oWn Achievement records and accounts jof what they are doing. 1 -2 3 .4 5 6 7 

104 ■ ■ ■' 



Rating scale: 1.* Strongly .a'gree^ . " 5/*J,end.to\!isagree . 

•i 2./. Agree V- ' r, . • 6. •\*Di^agree , ' 

' , 3. ^ Tend to agr^e ". -7. Strongly disagree 

^ ■ . 4. * Undecided ' ■ . V I- * 



t 



• ^ ^ ^ r~ 

31. In any d>sc:?Ure, there exists so^.e indispensable body of \ , ^ 
knowledge t-^atjevery educa-ted person should know. < ' " ' 1 ^2 3 4 5*6 7 

32. . Many different concurrent activi^tie^ i.n a classroom actually , ^ 

hjnder tr,e produciive learning behavior in cnildren." ' 1 2 3 4 5 6 7 

' V /. ^. • - 

33. Schools $rculd allow the child to be tree 'to exper'ience the ^ 

world ar^tnc mm in. his own way. . / ' ' 1>2 3 4-5 6 7 

^ ^ • • , ^. , 

34. For .learning to be rare lasting, parents need to reinforce 

those behaviors tne schools are teaching. ' 1 --2 3 .4*5 6,7 

VI. - . r ^ 

35. Daily corrpulsory sct^ool attendance is vital f6r every child, • , . 
whether he wants to be in school or net.' , - . 1 2 3-4 5 6 7 



36. Schools should £each student^ the techniques of taking tests. • 1 2 3 4 5 S'7 

37. -Teachers shfiuld be less concervied about students covering 

material in a given curriculum. * ^ V2 3 4 5 6 7 

38> Whep more .than thirty students are grouped together in the , , ^ ' " * 

same physical area, the* amount of lea-rning tnat can take • * ' 

pla:ce decreases. • ^ ^. 123^567. 

39. Teachers sho.uld allow children much more freedom to choose their 

own learning activities during the day. 12-34567 

40. Dailytime schedules are nscessary^in school operations. V2 ?' 4 5 6 7 

41. Grades are the most effective ways t/) motivate students. 1 2 3 4 5 6 7 

42. Teachers 'shoujd be core concerned about students def i'ning*and ' . \ 
pursuing thfiv- own goals. > 1 2 3 4 5 6 7 ' 

43^ Mo^ -schools today do not put the emphasis opon the child • , 

learriing, bu(t ratner on'thQ teacher tea'ching. ^ * 12 3» 4567 • 

44. Pupils can ^behave themselves without constant supervision., 12 3 4 5 6 7 

45. As* instructional leaders of schools, principals should spencf • / ^ * 
much m9re tin^e in' the classroom. * ^ . ^ 1 2 3 4 5 6 7 

46. In learning, 'fai lure is as important as success. . , 1 2 3 5 6 7 

47. Getting gccd grads;^ should* be the rost' important goal for . " / 

the frajority'of our youth while they are in school. 1 2 3^4 ^5 6 7 
»j * ^ • * • 

. ■ < ^ ^' '6^ 

EMC r ^\ 



Rating scale: 1," Strongly agree 
' ' ' ' 2. ^Agree 'c'* ■ 

3. Tend ta^aigree '■ 
" / A '4v • Undecided 



^5. '.Tend to.di^<iaree * . 

6, CXisa§ree^ 

7. Strongly* d^sagr^ee > • 
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1* 2 .3 4-. S 6 7 



48. In irost cases» the exert t^'T- of pressure to 1eai;n on cftildj/en • 
• will not adversely affect their attitudes toward learning' 

49. Parents should be kept* out of the admini-stration of the schoo-r. ^ 1 2 3,4 .5,§ 7, 

^ \ \ ' 

50. Most children learn tecausa they arg afraid of failing, 'or the , ■",,.'( 
consequences 'of faiVing. ■' ' ' ••'12 3 ■4'*5 6' 7 
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. ' Bristol Study Skills (The Bristol) 
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Study. Skills 

Form' P 



NAMK . - 




BOY Q ' ciiu. Q " todaVsdatk 

' #• * • day 


month 


>car 


PATEOFIURTU 




' . • / 






month • year years monthj • 



Alan Brinrcr 
■ Margaret Fidlcr 
Wynne Harlcn* 
Jplm Taylor 





!'for>criio 


Structure 


Proccv^rs 


lA{>tar>jtions 


Interpretations 


Total Ra-vv Score . 


Raw Score 
• 


4 
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. HOW TO WORK THIS TOSJ 



c 



When vou.are toW, to becrin, turn over' the page and 
read what vou^ hav6 to' do,, then start" workinqT 

' ^» • ' • 

When you have finished 'one paqe, tu^n over and go on 
with tl\^ next. Do not w&'it to be told. 

The' tes-t'is i/Oparts and after some ^time you will be 
told'tg^^eayfe^^one part and qo on vith the next • . 

0£ten the questions, are aske^ in Such a wavthat vc^u 
have to CQmplet'e a sentence bvinakinq 'a cross 'next 
to the -ri^ht answer like this of by v;ri'ting a 
letter or' A word or by underliTving- When voti are. 
askGd to answer in other wavs vou'will be told wha± - 
to do, ^ . ' \ ^' ^ ^ ^ 

Work fast. Write if you, can rather than print, 

If you make^ a mistake, cross it .out neatly and makre 
Vour cdrrect anjwer, • ♦ ^ \ 
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PART 1. 



« • A , B ' c 

/ \ / ^ . l_J 



u 



100. 



, 0. These three blorts are ihc same weight but 
O oneismad.oricad,oncoru<>od,andthc ' ' 

other of .to'.e. \Vritex;nde/cach block svlm . 

yismadfToi. • -jw 



1. W'atrr is lo<K v.bm it •':'?'-ft o:>-n to tK: 'lir. 
O Krom -.vhich of the r i>3Mii« v.c.»iM it } r U,.r 

H'jt n» yt\ ? - ^ 

^ vcrvh'itio? J 




2. \Mik ' : : 1 '^/tpinc" ^^c>u^d a^rrngnci - 
^ \ pickup^ . • 

^ ' y , * ^ 

a f:uit^oraT!(»^vcr a sharp iron nail 

adrppof-valcr (j^ a bread crumb 
a piece of coal 



A- 



iVlirfgrs j * 



Q.lohn 



' Robcr^ 



^Richard 



J , 




3. The hills a^-c marked 



o 



. Tlic valjcys are marked 



and 




-<-VSun 



'■'hi 



^ 9. Tlic man at 
O ofthc tree. 



is standing in the shade 

• ■ o 

The man at . feels hotter than thq 



man at 



^ When Ruhf rt Ir r info iTuiw^r.X he cap!^f e 
/ j^^^^y^ }^'i*o do tm* others sec m the inirrois ? 

6. \Vhcn looks into mirror 

O he sees Richard. 

7.. When Richard looks.into mirror 




S. In ;\ fhe'pins i^ove'about on top ofthc 
O gl3% wJjcn the jnairnct is moved aboiit * 
• * undcmcaih. \V4^ai will happen in B when . 
. (he magnet and glass arc turned uj>ridc * ^ 



the piCiS ^vili^ary on'all over the'^ 

the pins will allXail off 

Oihe pins w ill slay on just'undcr 
Hhjj^magrtc't 

r do not know 



ass 



Page toul 
(No. right) 



Go^bn to the * 
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9. Write A under the vifljv vviih iht most stccf)!> sloping skIcs. and B under the va^lcv with the most 
O ^gently sloping sides. ^ ' • ' m. 

r ■ ■ .. ■■ ' ■ ■ — - 





] 1 . What will a seed from a s\c.unorr ircc - 
O become when ir iihlo.^ r lutu a 1iu\%cr btd 
* and siarfe tdgraw? Cridcrhnc the answer 



3? 



a bi^cr seed 
a flowcr . 



a sycamorc^ec ' ' 
^ a heap of soil , 
abab^pplclrec 




12, The narrow\sl ii\t1»5s nVtikcd 
^ The widest riv^r is marked 



Go on to Part ^ 



..\o fl^l.t) 



' Part I IM il 
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it). Underline any of il^ese thin^ that could 
^ I O gK)^v if t^hcy were put into;ioil and l^ked 
after: 

^ a button 

a cornflake ' " v 

, . a grain of rice . . r 

^ . ■ apin • / • 

• a pea 



rjiK^hltf t 



PART 2. 



TJiK^iiahl* tops iir< (1 three Ici^s cacli io keep 
ilicm up (^Tie let^ been put where ^A^gf ro5S 
iv M.iJ.cci(»ses in l"\VO of the other r^igs ^ 
w here tlie oiher let^b should i^o to ina^e the 
tabic most gLcad\* i he fir>t ha^ been done for you.* 




Page total* 
(No nghO 



Go orv to the 



:iio 



1 S.Thc quickest wny to walk froFn A to B 
O ♦ would be to cross 
the feridge marked 

X'hc lonqcst w a\ fronj B to A 
is over the bridge marked 





.19 .The mo5i r\prji^i\ c place to build a 
C brid(;e over {h\^ ri\ cr is likeR- to be at 

the place marked with the letter . 



20,A bridge bu\l{ at the place marked 



as a bridge- 



would require a new road as well" 



'I he four w heels h,jve a Icxdd of^triug tied 
tii:hfl\ round tbenf. WhenVhccI A turns, the 
other ^^ hccK turn ako. In each diaqram put a ' 
cro^s on the <\ heels that w ill turn the same w^y 
round as A. 1 he first has been done for y^u- 




24^ The shortest way for Bill to walk to 
O * house A is to eross tiie bridge marked 



Page loui (Pl 2) , 
(Na right). 



Part 2 tola! 
(No. nght) 



Go ontoPaft3 



PART 

25". Which of tlicsc shows liow young frogs arc^iroduccd ? 
^ Q Parent frog > Young frog 

Q Parent frog » Egg > Young frog 

Parent frog > Tadpole > Egg 

'Q Parent frog > Egg > Tadpole — 
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Young frog 



Young frog 



0 



on to the 




26. Mnrv iv li(M\^rr than Jo.ui so ihc scc-<;aw 
dt>r> n»K l>.tl.i?it c u liCMj sii like tins. Il 
w ill bahin* r if \Iaf\ :iny\c^: 



O* nr.ifcr It 
»lhr Centre V.^ 



It \\\\\ nd^ balance 
hercver Mary is 



Peter 



4 



;27. If Peter and John balance'each other likc^ 
0 thi>, who is hea\ icr ? . 

John ' bo\hihc^afnc 

Peter cannot tell 




28. AVhcn l!ic <.tonf i> put into the w.itor, the ^ 
C \vjt«'r Ic\cl' 

stays the same goes up- 

goc^ciowiW (ionolkiiou- 
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C B 

o o 




Balls A. B and C are made of\%ood and arc 
e\actl\ the same. Ball A ronvdo\N ij the slopo-and 
hits B. \\ hat luij^cns'to the balls ? 



0 



29. 



fiall B 



Ball C 



^^^stays still 
Q hitsC 

pushes A back 



pushes B back 
Slays siill 
rolls forward 



30^ When Spiln^ comes, apple trees start to grow 
ai^ain rnn\\ liie ne\i Wuaer. Vi rile I against 
tlic ihint^Mhat happens hrst, 2 against the' 
next, and soon. 

^ blosspm opens , 
leaf buds burst 



fruit ripens 
(lowers drop off 




S+fV^ ni/n began rowing bis boa't dow n the river 
from X'illai^c A towards \"illagc F Buijhc 
had to leave the boat and finish the jouWy 

hv walkiDQ froin die spot marked ' 

U uasdaiig<ioijs to row fuither than this 

because the n\er was baoming: 

Q too w ide Q ' too fast ' 

/ tcJoslow 



locrn arrow 



o 



Go on to Part ^ 



Page foial^Tt 3. 



Pay 3 lotal 



A' ■ 



PART 4. 




/ ^ 



^ ^ 



/ \ 
/ \ 



/ \ * 

. / V 

/ \ 
/ \ 

/ CW \ 



164: * ^ 



• 3?. 

o 



A ua^ p'Jt on some scales and balanced a ^ 
ucight \V. A was then cut into man\ pieces, 
uhich were all put back on liic scales. 
These weiijhcd: 



(T^ nrt^rc than W 
Q Ic^sihanW 



the same *as\y 
cannot icll 




33. The longest river is marked « 
The shortest rive'V is marked 



O 



34^\Vhy do clouds same»imes mo%e*quic1clv and * 
sometimes slo\%ly in the sky ? Rdepcndson: 

hoWsunnv t^e dav^is 

Oho\r qilicklv vou are \%alk{ng ^ ^ 
when you see them . ' - 

how fast the wito ij^ blowihc ^ 

how much air th^ clouds make ' 
to push ^ctn 1 ' ^ 




Bet 




35, 

-Q 



A and B arc c\actlv.cqual strips of silver 
paprr. B is roljcd up and made into a spiral 
C. The Icnjjlh of <;i(vcr papr r ia C i< : 

greater t|ian the same 

in A • v_/ as in A 

O cannot 
trll 



o 

le^sihan 



in A 



35^ f he things \n Group A are put loqether 
> IkTcui^c {\n'\ ire the sank kind of thing and 
ai e dillereiu from tl)Oi>e in Group B. 



Ciroup A 

butterfly 
frog 
grass 
cat 



Gro^ip B 
train 

radio^ct < 
scooter 
rain* . 



Wlvirh ^:rnup dors each of these belong to ? 
Put A or B after each. 



Tree, 



nvcr 



. qoldfish 



■Q- -O, 




•37. ^ ^."^ S •■"■<? two id-nticAl balls of clav 
O After A has been squashed riat the anouivt 
of ,clay m it is th'en: ' • 

' morcnl'ianinH (^'"^^jamc a«; i^i B 

icssthaninB canfiottcll 



Part ■« loial 
(No. nghl) 



Go on to Part 5 
over the paqe 
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PAR'l 5. 



O 



A ! A \ 4:;;, O 



10 



Oa 



B 



105/ 



J is 100 miles 



T 



J is 3 miles 



G - . , M • 



J ts 2 miles 
_jislO roiles 



O ' ■ o • o ■ o ■ 

39. If It \..i> xc^ivv^z .^it ^i'li, .'i ''i'li 

' O'" O'- O'-'. 0^- 



\p^0; O^' O'^' O' O'-' 




In thr.r litav. ih«|>. L ^JZ? staruisfor • 



i 



Jian if rs fro.n T t()j ) 



jCjgnnpe ccs i X \ x 



I X X X X X 



• a naiuVc walk some children connicd the 
i*liffcrcru kiYds of uniinaU found under 
>loncs. TheAlookeci un J^r si^nrs on <ir\ ^^found 
and on danipyround, ar.d krpt \\ v crrjht^ ^ 
' • scparairiy. AtVrwArd^ tl.oumadr .t t harf and 

put omc X bv tlV na.nr nfliir aium:i! for , ^ 
' ^cvcry Innc ihcv fvna.d th»ii kmu under a stone?. 

41 , Whkh kind ol^minwl was fouTid ino^t 
O' often under dt)\tu4u - ' * ' 

woodlou^c slug' , worm . 

42* Were fewer difTercnt kinds of animal found* 
O ' under damp atones or under drv* stones ' . 

O fewer under the same. ' 

damp under both 

Ofouer under eaninoi 
^drv. \J tell 

43. Centipedes were found more often undcrr 
dftmp stones . cannot icU 



.- V 



> ■ 




LooK over your 
W;.rK while the 
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APPa^DIX D. 



\ 



Student Questionnaire (SQ) 
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STUDETJT QU£STIO:;i^IR£ • l^^*' 

^d^'^- ' lYour teacher: _ ^_ . ' . 

>^ or \rc 



A.^ Thpse Questions ^ave ro rig»vt or^rong ans-wers. Please check Ure one 
reSDO'^se wHKr> rest :e'?1s'how you study in science. • ^' 

1. -jw c^ter dc yoj wor< in groups in science? * - . ■ 



r 



c*:?*" ci: _.Co ^-ck fcy yoursel* in science' 



'Ca d::e'^ do you ^-ave ird^ vidua! conferences wit^> /ol<r teacber? 



-'ten 



_so-e tines 
seldo'" 



\ 



^. How often are the assignments the same for everyone? , 



se^cor 



• 5. Co^ycu oft^r rr\: ;1an w=-nat activities you wilj do? ^ 



j^es 



6. Do ywoften hel^ decide when ybur assignrents 'wi 11 be due? 



\ 



4 



7. How often do all students take the sam^ test in a group at the sarre tWe? 
often ^ , ' \ 

soT?>etA^-es \ 



f 



i 

seldbr^ 



\ 



llo 



Codirig Scheme for Parent Education Level 



Unknown (not reported by' school) • ^* . ' 
No formal schooling (specifically reported) 
Some grade school (Grade 5 qr less) • - . 
Finished grade school (6th, 7th. or 8th grade) 
ScHne hi^gh school' 
f'inished high school 

Some college (Nursing school* included) 

Finished four-year college 

Some graduate/ professional school 

Graduate; or professional degree ^ 
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APPENDIJ^ F.» 



ree Forms of the InGtrqctional 
Practices Qtiestionnaire (IPQ) 



119 



V 



\\<sth'^ tl>€ ReadW : ^ 



■ (■ ^ • . 

The first' Instructional Practices Questionnaire includes litems 
to be^nswered aM teachers, whether they teach reading or" tiathemalics. 



The a/jestionnaire is divided into three -parts: ' 

I. General De'scriptipn of teaching situation. 



jcti(^n^l metf! 



ods used in the formal reading prolram. 



II. Ins true 

\ . 

III. Instrucdibnal methods used in the formal mathematics brogranr. 

• • V T . ■ 

The first twenty-four times in Parts II and IJI .are worded lidentically. 

* ' ' I 

ther items ^ere added to probe meth^ods unique to reading or mathematics^ 
• ^ I * 

PartS| II an;i III are regarded as two^^eparate versions of the IPQ. * 

^ second ^Iso piyjvided in Appendix A., was the te^cHer instrumen-c 

used in expiring -Tire research question's in this dissertation. The ' 

- * A • 

first twtnty-four items of fact II are identical to Parts II' and IIJ of > * ^ 

the previou? instrument, items 25-30 are unique- to science* 

^ - • • " 1. 
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' ' INSTRUCXIONAL PRACTICES QUESTIONNAIRE^ 
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• . ' School • 

General desqription of /teaching situation*, 

• ^ " • '7 ' > 

1. *In which type oy setting do you teach? 

^ '.A ' " \. \ * 

/ Standard classroom (four solid walls) 



^ / • \ PortabTe classroom 



Pod or suite (two or more rooms " 

with *sliding •^^ll&.j?et^en) . * ' 

^^l^a^e or open sp|^(^; or 
*fec*i5' with jio.^i^ijJU!'be^ saiid^^^ 
or sliding) . * * ' 

Other .(specify ■ " ^ [ ) 



2. Woifld.ypjLi describe your organizatiorf -f ot instruction 

* Self-contained 

' , ' ' Something else 

■ ' ' ' '* ' » * * 

3* *Are you responsible for teaching formal i(directed) reading? 

" . Yes • ■ ' 

4. . Are you responsible for*^teaching f-ormai (directed) i^ath^matics? " 
. .' ' : . . ■ - , Yes- 

' *" . • ■• ■ • No • ' ■ 



* 



5, How many university courses have you taken in the teaching of jeading? 
'Specify number of cour&es ( ndt ciPbdit Jiours) here: ^ 



6, Has your university training in reading been helpful to you? 
• • • # 

. ' Yes 



No. ' . ^ 

Have had none 



7. How many university^ courses have you taken in the teachJ-n^ of math? 
/ Specify number of courses ( not credit hours) here: 



9 



8- Kas your" university training" ' In math been helpful to you-? 
•< I ' ' - . 1 Yes 



113. 



No 

• f 

Hav^ had n'one 



. 9. How many, Broward County inserVice programs in the teaching of reading 
have you attended? Specify Yiumb^er of programs attended here: 

10, Has your inservice training in reading been helpful tb you? ' 



. ; Yes 
■ ^ ' . * Ha3Qe5*ad none 



11^ -ifow^ many Broward County ^4rvlce, program^ in . the tfeaching 6f mabft 
^ . have .you attend^?^^ .Spec'S&y number of programs'attende^d here:. 



^ . ^' fining 'iri.math been helpful bo you? 



Yes 

No ' 
Have, had none 



ri. Instructional- methods ^used >tv yoOr formal READING ptogtam: - 

Please answer each of the fdlib^ing it^ according the frequency a' . 
^ . ^ sta.ted attAvlty occurs in youl: teacHltg situation/ 'if you do^ not teach 
■ p.' - 'formal (directed) reading, -dtj no.t complete thisT sec'tiion ^ " 

. ' For eaph iteni, please circle the number ne:j:,t^ to the statement, thaj^f: be^t - 

descfibes your sfittiation. , Usei the! |oilowing -scale: - 



^ * It, 



5 - Very frequently occurs 

4 ~ *0f ten occurs- — 



V 



1 

2. 



« , . r ' ' 3 Sometimes , occurs 

2 > Rarely occur^'^W i 
^ * w 1 - l^ev^r occvirsn I ' 

' Pupils within^ a class are grouped homogeneously on • i i-/^ 
achievement or performance -in , this subject.. _1 2 3v 'A 

•Teaching is (jirected to an ^^^^^ class in this subject. 1 2 3 A 

Instruction is directeci to temporari'ly farmed skills 

groups in this subject* ^ f 1 2 .3 4 



5 



Students receive ^pkiljs instruction through indivi- 
dual pupil- teacl^Vr conferences. . — " 



1 2 3 A 
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5. 

4. 

7. 

8. 

9. 
10.. 

11. 

12. 

* 13. 

14. 



18. 



19. 



Pupil's progress proceeds at the pace of the group to 
which he^ is assigned. • . 

Pupils are given individualized as,signme'nts on^y after 
they have completed the required group assignme'nts. 

Pupil's progress is piced by individually prepared 
prescriptions or contracts. 

\ . • • :* 

Pupils help^plan assignments with teachers- on a . ♦ 
one-to-one^basi*s. * ' ^ 

» * ' * 

Pupils maintain a record of * their own progress. 

Instruction is sequenced in this subject primarily 
on teacher judgment. 

Instruyi/ion is sequenced in this subject according 
,tp a naachers* manual. 

A variety of leartiing activities occur at the .saoe 
time/fen this sbbject, 

PupjAs ch.ange skill groups as their performance 
chMges. 

Pupils are allowed to" initiate studies itV curriculum 
topucs from a higher gra^6 level whenever they ate 
re^iW,* " - - 

i • ' ' 

i *lan ray students' instruction with other teachers. 

My students have individual conferences with me at 
J^ft once a week- ^ 

/ • / ^ ^ 

The same tests an|| other 'forms of evaluation are . 
ygi#en to an entire class pf pupils at# the saine time. 

Pflpil^ initiate ch^mgcs in topics of study in this 
LibV&ct. ' - • . 



/ 

— 114. 

5- - Very frequently occurs— i 

A - Often occurs - — ^ 

3 - Sometimes occurs — \ 
2 - Raijely occuiss — i 
1 - Never occiirs-i ' 

11 



1 2 3 A 5* 
1 2 ' 3 A S' 

^ 1 2 3. A 5 

^ 1 2 3 A 5 

1 2 3 A- 5 

t 

1 2 3 A 5 

12 3 A 5 . 

# 

1 2 3 A 5 

t 

1-2 3. A- 5 • 

.12 3 A- 5 

1 2 3- A 5 

1 ■ 2 3 A 5 

12 3 4 5 



kagnostic te^sts are §iven to pupils on'^n Individual 
>a$is when pupils are r^dy to make changes in their 
[programs of study • 

Instructional groups in this subject are cross-graded 
(i.e., pupils from 'two or more grades are in the sane 
group) , 



1 2 3 A 



r 



1 2 3 A 5 



1 2 3 A 5* 
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5 - V^ry frequently occurs 
A - Often occurs-^ 



115, 



%^ * 3 - Sometimes occ^rL 

< * 2 - ^rely occurs " 

. i - "Never occurs^ 

* 21. All students are expected to learn, the same amount of 
material or the same number of skills. 

22. Pupils are grouped according to their interests in 
this subject. 



1 1 



r ^ 3 A 5 



• 23. Instruction is uniquely, sequenced for each student 

» in this subject area.* 

24.. For instruction in this subject groups ax:e 

heterogeneous. \ - \ 

25. Students use a variety of books and materials in 
^ their rea^ding instruction. 

26. Informal reading inventories are used to set up 
• • students' programs. 

27. Students read orally in groups^ 

28. Students read orally in one-to-one conferences with 
the .teacher. 

29. Students choose the book they will use for formal 
* rea<iing 'instruction. 



1 2-^3 4 5 



1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1^345 

1 2 3 4 5 



1 2^ 3 4 S 



- 1 2 3 4 5 



1X1. Instructional methods tjsed in your f-orpal ftATHEHATICS program: 

°^ following items according to the frequency a stated 
^" teaching situation, tf you dp not teach f nm.l / 

•. ^directed) mathemati cs, do not complete this section . 

For each item, please circle the number next .to the statement that best 
describes y^ur situation. Use the following scale: 



•5 - Very frequently occurs— 
4 - Often occOrs 



♦ * 3 - Sometiifies occurs — i 

2 - Rarely occurs- 

\ . * ' ' 1 - Never occurs-* 

Pupils within a class are grouped homogeneously on ^ 
achievement or performance in this subject. 

Teaching is directed to an entire class in this 
subject. ^ - - ^ 



4* 4^ 
1 2 3 4 5 

12 3 4 5 
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. 5 - Very frequently occurs — | 
4 - Often occurs 



3 - Sometimes occurs — » 
2 - Rarely occurs— ^ | 
1 - Never occurs-i * j 



y V V V V 



3. Instruction is directed to temporarily formed skills 
groups in this subject. 12 3 4 5 

4. , Students receive skills instruction -through 

individual pupil-teacher conferences. \ •12 3-45 

5. Pupil 's progress proceeds at the pace of the group 

^ to which he is assigned. , 12 3 4 5 

6. Pupils are given individualized assignnients only 
after they have completed the required group 

' assignmeitts. 1*2 3 4 5 

• 

7. Pupil's progress is paced by individually prepared 

prescriptions or contracts. 12 3 4 5 

# 

8. Pupils help plan assignments with teachers on a ' 
one-to-one basis. -» 1 2 3 4 , 5 

9. Pupils maintain a record of their own* progress. 12 3 4 5 

10. Instruction is sequenced in this subject primarily 

on teacher judgment. - - 1 ^ ^ ^ 

11. Instruction is sequenced in this subject according 

to a teachers* manual. ^ 12^45 

12* A variety of leading ^c^iviti^s- occur at the same, 

ttoe in this subject. 1 2 3 4 5 

43. Pupils chanj^ skill groups as their performance 

changes. ^ . ^ 1 2 3 4 5 

# 

'14. Pupils are allowed to initiate studies in curriculum 
topics from a higher grade level whenever they are 

re^dy- ^ ^ - ^ 123 ',45 

15. I plan my students* instruction with other teachers. * 1 2* 3 4 5 

16. My students hav,e individual conferences with me at* 

least oQce. a week. 12 3.45 

17. The same tests and other forms of evaluation are 

given to an entire claSTs of pupils at the same time. 1 2 3.4 5 

18.. Pupils initiate- changes in topics of. study in this . » 

subject. ■ < 1 -2 .3 ? 5 
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V 



J 



19. 



5 - Very frequently occurs-^^* 

A - Often occurs 1 j . 

3 - Sometimes occuti— ] 
2 - Rarely occurs- 
\j Never occurs-| j j 

Diagnostic tests are given to pupils on an individual ' | \ 
basis when pupils are ready to make changes in their >l ^ ^ ^✓ v 

programs. of study, • 12-345 

20, Instructional groups in this subject are cross-graded 
. <i.e,> .pupils from two or more gr^ades are in» the same 

; Sroup)/ 12 3 4-5 

21, All students axe expected to learn the same amount of 
material^qr the same number of skills, ^ . ' ^ ,12 3 4 5 

22, Pupils are' grouped *according' to their interests in 
this subject. ^ ^ ' ' . 1 2 3 4 5 

23, Instruction is uniquely sequenced for each student in 
this ^stibject area. ' 1 2 3 4 5 

24, For instruction in this* subject groups are ^ 
heterogeneous. , ^ ' 



2 3 4 5 



25, Students take home their own texts to do their 
^ assigned homework. • ♦ 12 3 4 5 



26, Students are assigned skills kits exercises. ' '•12345 

Manipulative aids arc used to develop beftet uij^er- 



standing gS math concepts, ^ - • 1 2*- 3 4 



5 



:28. Academic games are^use 



id,J ' 



1 2 3 4 5 



29. use tfie mathematics teachers* guide and continuum. 1 2 3' 4 5 



30, 



I use the county designed diagnostic and inventory " . * 



tests 



12 3-45 



31. I record pupil achievement on lotally produced 
individual* profile sheets, • ♦ v • 12 3 4 

32, Students are assigned drill an'd practice exercises. ' 1 2 3 4 5 



5 . 
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INSTRUCTIOfWL PRACTICES QUESTIOKflA-IRE 



Teacher [jame School 

I. General description of teaching situation: 

1. In which type of setting do y^u teacti science? 

Standard classroom (four solid wa-lls) 

Portable classroom 

♦ * Pod or suite (two or more "rooms with 

sliding walls between) 
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2. "how. many univefsUy courses have you taken in the teaching 
of science? Specify the number of courses (not credit 
hours) here: 



3i How many years of science teaching-experience tio you have? 

0-2 years - 



3-6 years 
7 or more 



4. How many yea.rs have* you taught at. your present school? 

) ' / . 0 - 2 years 

♦ 

3-6 years^ ' ' . ^ _ 

7 or more 
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Flexible -or open space (tv/o or more 

rooms wittf no walls between, §<nid 

or sliding) p. 

Other(SpQcify [ ) 



A. 



I L Instructional methods used in your formal ,^cience' program: 

* • • 

Please answer each the foil owing 'iters according to ^ne frequency 

a stated activity occurs in your teachir,<) situation. I"^ you bo not > ^^9. 

teach formal (directed), science di >not complete this section. 

7 ^ . — 

For each itS7, please circle the number next to the statement that 
best describes your situatiop.. Use. the following scale; "' 

4 , ( . 

. 5.- \cTy ficqucnilv occurs — i 
^' \ *• A _ r,f,^,, J. • ' 



^ - O^ici' occurj - 
3 - Sonctir:rs occurs — i 



y ^ 2 - Rarely occurs — 

J ' t 1 iNcvcr occurs^ 

* ' I 

"^l* Pupils vilhin a^dass afc grouped horoncncously on / ^ 

acUicvcr.ent or perfornance in this , subject . 1 2 3 A 5 

^ 2. Tcachlnr, is circcicd to an entire class in this 

subject. 1 2 3 5 



:>. 



instruction (directed to tcr:porarilv fomod skills 
groups in thir> subject. • • 

StiK'onts receive SJ.ills instruction throuch 
individual pupil-teacher conferences. 

Pupil's prt-nr^ss pr<^cecc-s at the p.-icc of the nroiip 
to w.-iich he is nssigi^ed. 



12 3 4 5 
12 3^5 
12 3 4 5 



6. Pupiis-are r.ivon individualized .I'-sir.nRonts on]y. 
after they hnve ronploted the rentji red «f roup 

asr.icn-^onts. ' 3 2 3 A 5 

7. Pu-'i3"? pro; --f^s'^ -J', pr.tfd by in^'i vidua! ly prc^-ared 
• prcr.cr jptiot-><; or contract''. , ■ .12 3 4 5' 

S. Pi-,'i]'-. lieJp p!<'>n ai.si<-;iircnls with, teschcrs on a 

one-to-one basis. " . 12 3 4 5 

9. Pupil's naintain a record of tlieir ovn progress. 1' 2 3 A 5 

10. In-'-.trncticn is scqtienccd \ti this' subject primarily 
on teacher juc'gmont. . 1 2 3 A 5 

11. Instruction is r.»^qucnced in this subject according 
to a teachers' annual. i- 2 3.^A 5 

12. A variety of Icarr.inr, activities occur at the sanie 
tir-c in liiis riubjoct. . . 1 2 3 A 5 

• # - 

13. Pupils change skill ftroups ^s their perfornance 
^Jiangcs. ' , 1 2 3 A 5 

lA.. Pupils aro allowed tq initiate 'studi qs in curriculum* 
^ topics frorr a lujxher gra<?e level whenever t^joy are 

rca<.y. ^ * 1 2 3 A 5 

* ' ' 

15. I plan ny students' instruction vlth other ^achers* 1 2 3- A 5 

ERIC • 1S8 
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5 
I 
3 
2 
1 
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Very frequently, occurs 
Often occurs 



Sonctines occurs — \ 
Karc'ly' occurs — 
Never ©ccurs- 



16. 

17. 

18. 
19. 

20. 

21. 
.22. 
• 23. 

24. 

25. 
26. 



Ky students have individual conferences with me at least 
once a v.eek. • ' • 

The same tests and" other forms of evaluation are giVen 
to an entire class of pupils at the same time. 

Pupils initiate changes in topics of study in this subject. 

Diagnostic tests are given to pupils on an individual basis 
when pupi>s are neady to make c^ianges in their programs of 
study. 



V V' * V V 



1 ^2 3 4 .5 



1 2 3 4 5 
1 2 3 ,4 5. 

1 2 3 4 5 



Ins true tiona*! groups in this subject are cross-graded 

vi.e., pupils from two or more grades are in the same group); .1 2 3 4 5 

All Students are expected to learn the same amount of 
material or'the same number of skills. • . 



Pupils are grouped according- to their interests in Vnfs 
subject. 

Instruction is uniquely sequenced for ^h student in this 
subject area. 

For instruction in this subject groups are -heterogeneous. 



1 2 3 4 '5 

1 -2 3 4 5 

• 

1 2 3 4 5 

1 2 3 4 5 



■^.tudents use a variety of books in their science instruction. 1 2 .3 4 5 

Reading and writing about different Science topics is the 
chief mode of instruction. ' , . 



Pupils record observations and data frtm their own 
experiences. , 

Commercially pi^epared science kits such a SCIS or ESS are 
tsed in addition to science textbooks. ^ 

Students us*e equipment and other science materia-ls as a regular 

part, of their science program. ^. ' 1 2 3 4 5 

Students conduct thei¥^t>wn experiments. 1 z 3 4.5 



1 2 3^5 
1 2 3 4^5 
1 2- J 4 5' 
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Conmunications with Test Pi;±>lishers 
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March 26, 1973 



Mrs. Ralcer > 
Thomas Mel son ^ Sons Ltd. ' • 

81 Curlew Drive . . . • 

Don FlilU, Ontario- H3 >£ Rl - . 

Canada - ' * " .• 

Dear Mrs. Baker: 

I wish to request •pemissicn to reproduce certain items from your 
Jristol Study Skills'Tests. Presently I am a doctoral candidate at 
tova University snecialirino in science education research. study 
vAH-l esseptiallv contrast the 'cognitive attainment of pupils cominq 

tern htqh indi-\(i dualized instructional programs \fith pupil attainment 
inucv individualized pronraMs. The dependent variable in this j:ase 
wiVl be an edited. version of the Level One Bristol 5tudy Skill Test. 
Actually as proposed, scores from the various Bristol subscales will 
be Analyzed throuqh various multivariate procedures sucff as MATJOVA. 



\L4st fall when I received copies of the Study Skills 
inrnedTately impresserf- v/tth the process orientation of the 
my cotnittee.and I felt that these were the firs-t conmerci 
tastsUhat wotrftJ rv?asiire pupils! coxjnitive attainment of i 
associated with science. -It was further hypothesized that 
experience scienc'fe prooramS that involve many manipulative 
in an individualized setting should perform better on the 
pupils that have traditional experiences. This became the 
for my dissertation study. 



Tests I was 
Tests. Both 
ally prepared 
nquiry skills 
pupils- who / 
activities 
Bristol than^ 
foundation " 



Hoilever^ in consultations wkh the various school personnel with • 
, whom I ntust work, concern about different items from'the Bristol w^e 
expressed. Fof instance, several of the items were challenned due tp 
cultural differences in terminblooy; others were'thounht to be soneAhat 
. unclear for the majonity of students. Thus, thoiito neqotiatiotfs' with 
school pj^rsoiinel, a scaled down versio.n of Form B y/ith the addition of 
some item^ from Form A' Level One has evolved. Enclosed is a copy 0 
the tesj: as ^'Wish to use it in my study. ,As you can see, fufl ackno(v- 
ledgemont'to your firm will be given, together with a statement Indicat- 
ing that (permission to use the instrument has been granted. 
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' ^- In return for permission to reproduce thesp test Items I would 
^"'•j^J^your firm wf til a c^^^o^ the resijlts of the study , 

If I pan provide further information do .not hesitate, to contact 
me hace at the university. Tha^k you for your assistance in this 
matter. > 



123. 



MDP/cjr 
Enclosure 



3 



Sincerely, 



Marvin 0. Patterson 
Research Fellow 
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Thomas Nelson & Sons 
(Canada) Limited" 
Editiohs Nelson du Canada - 

81 Curlew Dnve. Don Mills. ' 
Ontario. (416) 444-7315 
Cables Thonelson. Toronto 



T 

Torfajito 
CotjJiry 



• ; " 

London ' ' ' 
Johannesbtirj^ ' 
Mc*t)Oow ' 
Apopa 



0 ^ 



March 29tli 1973 



Mr. Marvin D. Patterson, 
Research Fellow, 

Xoya University Behavioral Scie'nces Center 
College Avenue, ^ 

' ^ erdal e, Florida 33314. 

U.S.A. 




V 



Dear Mr. Patterson: ' . \ 

Thank you _^ for your letter of March 26th concerning permission 
to reproduce certain items from the BRISTOL STUDY SKILLS. ' ' 
TESTS. The copyright on these Tests is held by Thomas Nelson- 
,5 Sons Limited, 36 Park Street, LondonvWlY 4DE- and I am 
foWing your request to them since permission must come 
from them. , . ' , 

Yours truly, . ■ " . ' . 

THOM/\S NELSON 5 SONS (CANADA) LIMITED ' . \ 



■r. 



Mrs, Phyllis Baker 



cc. Mr. Peter Belbin, 

Thomas Nelson § Sons Liipited, 
36 Park Street, London WIY 4DE 
England. 

With attachments. 
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. f^vJA0',5(C7-i5)( 1,-07 1SS5G117)F0 bV?^'75 0716 

ICS iPHiiHA iisn ^ 
iiss f;; RCA 2-^ 0716 

PMS fORTLAUDERDALE Fl' 
WDD756U uys552 LGG556 PLG228 

CO-GLLG 055 .354. C>^-. • . 

• LONDOKLG TF 5- 2? 120? a.^- (3 ' 

«n P.ATTERSOM .OVA UNIVERSITY BEHAVIORAL 'SCIENCALENTRE " 

fo,'^tlauoerdalefloric:a555iu ■ . '^''^'^ 

BRISTOL STUDY SKILLS TESTS 'STOP PERMISSION GIVEn" 

TO ^PECIFIC^UY AHEf^DlNG AND MAKING REPRODUCTION OF REVISED 

E-MS PURELY FOR T.E PURPOSE OF RESEARCH PROJECP OM.Y 
BtLLIfJ . ^ *//)-• 

' COL 5531!! • ' . . « . ^ IM 

^^^^^^^^ 
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APPENDIX H. ' p 
Classification of 5PQ Key Items 
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Coding of key IRQ questions by dimension* of individualized instruction: 

'J 



'5- Variety of -methods 
4- Se;jj.uence of content- 
3- Rates of \earni4ig — 
2-;Amount of contejit — 



Variety of content- LC^i 

2. TeBChing-is dir.^cted^to an entire llass in this sulsject: ®®@®® 

5. 'Pupil's progress proceedfs -at the .pace'^f- thi group to 
which he is^ assigned,. - y h 

7. Pupil's progress is paced by individually prepared'^ ■ > > 

' prescriptions or contracts.. . * 1 2 (3) 4^ 5 

8..S>uptls help-plan' assignments, with teachers on a' 
one-to-one basis. 



i 

1 2 .© '4 5 



. d)(2)@®® 

12. „ A variety ofJ'learning activities occur at the same ' ' ' " 
time in this subject: ^ - - 1 2 3 4 

14. Pupils are allowed t© initiate^ studies in curricylum^ 
,.topi<;5 from a higher grade level whenever they are 

• .: ' , . ■ ' 0) 2 (3)@ 5 

-17. The same tests "and other" forms of evaluation are ' 

given to an entire class of^ pupils at the same time. ©©(§) 4 © . 

18. Pupils iaitiate changes in topics of study in this - 

19. DiBgnost\c tests are given to pupils on an individual 

■basis whefs^upils ar-e ready to make change* in their ' - 

programs of\tudy. _ • 1 ^ r^) 

21. Al 1. students are expected\to learn the same amount of 

material or the same number* of Skills. ' i (3) 4 5- y 

23. Instruction is uniquely sequenced for each student in ' * ' 

this subjedt area. " ,• ' * 1 2 3 (4^ 5 
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Factor Loac^ings of .IPQ 
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^ TABLE- 3.2 
FACTOR LOADHJGS ON KEY IPQ IT^' 
(Reading Teachers (N=298) and Math Teachers (N=270)) 



Factor 1 



FacfSf 2 



Item f 


flath T. 


Reading T. 


• Math T. 


Reading T. 


2 


.47 


* .28 


.70 


. .75 


5 


.35 


.34 


.20^ 


' .20 


7 


.75 ' 


.75 


- • -.13 


-.24 


• 8-. 


. .66 


.65 


-.33 


.19 


12 


.53 


.43 


-.25 


-.01 


14 ■ 


.62 


.63 


-.26 


-.07 


17 


.44 


■ -33 


.74 


.77 


18 


.'43 


.50 


-.36 


■ -.34. 


19 


.72 


.70 


-.09 


-.13 


21 

23 . 


.51 

:70 

» 


.46 
.63 


.54 
-• 25 

1 


.51 
-.25 

♦ 


*I terns 2,5, 
analysis 


17 and 21 


were j^eversed prior to running the factor 
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TABLE 3.3, 

be'fore rotation 



s, ' FACTOR LOADINGS ON IPQ COMMON ITEMS* 

(Reading -Teitchers {N=298) and Math TeacHers {N=270)) 



Factor 1 



Factor. 2 , 



Item = 


Math 


Reading 


. Both 


Math 


'Readina 


Both 


1 


-.10 


-.31 


-.18 


.06 . 


.21 


12 


2 


- -.35 


-.15 


-.25 


.67 


»61 


.62 


3 


.32 


.33 


• .32 


-.01 


-.10 


-.05 


4 


.50 


. .54 


■ .52, 


.13 


.18 " 


15 


5 


-.29 


-.26 


-.26\ 


-t .38 


.47 




6 


-.16 


-.18 


-.17 


\ .42 


.42 


43 


7 


" .76 


.73 


.74 


.00 


.10 


07 


8 


.71 


.68 


.69 


.19' 


.00 


.w 


9 


.62 


.51 


.56 ■ 


.12 


.05 


• .09 


10 , 


-.27 


-.14 


-.20 ■ 


.19 


.22 , 


.08 


.n 


-.05 


-,2a 


-.12 


' .42 


.49 


.44 


12 


.55 


. .41 


.49 


. .14 


.09 


-.08 


13 ' 


.54 . 


. .47 


.50 


.01 


.23 


.12 


14 


.63 


.59 


.62 


.15 


.03 


.08 


15 •, 


.28 


.24 


.27 


.14 


.09 


.11 




..68 


.66 


.66 


.12 


.00 


.05 . 


17 


-.31 


-.20 


-,26 


.72 


.70, 


'.71 


18 


.46 ; 


.50 


■ .48 


.26 


.18 


.22 


19 


.70 i 


.64 


.66 


-.04 


.05 


-.01 - 


20 


' • .20 


.29 


, .25 


.28 


.30 


.30 


21 


-,40 . 


-.35 


-.37 


.64 


.51 


.59- 


22 


.38 


.44 


.42 


.18 


.20 


.18 ■ 


23 


. .70 


.65 


.67 


.09 


.17- 


. .13 


24 


.22 


.33 


• .27 


.25 


.17 . 


.21 



*Negatjvely worde(i itemi were not reversed prior Jo 
.running this principal components analysis. 
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APPENDIX J. • 
Histograms of IPQ Scores in Reading and Math^atics 
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Teacher Distribution on Reading IPp^ 
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School Distributions On Reading IPQ 



133. 



VA^lAo.r ' 1 tewEST SCDk£ » -2stl HIGHEST SCeR£ 



^ ^6»5 SCALE • X 1 
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Teacher Distribution f or iMath IPQ . — 
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School Distributions on Kafh IPQ 
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IPQ Scores for Reading and Math: School Sums 



VARIA:.^ 1 wbHtST • 52.7 "HIGHEST SCDRE • 92t8 SCALE • X 1 

4 

Ka'NuE ■ vl.r ^'.cA^ . 73.5 STANDARD DEVIATION « 8*1 STAN ERRBR ■ 1.06 "NUM SUBJ 



59 




ERIC 









GRANGE 










* 


55 


1 


52 


.20 • 


•53 


.20 


X 


School 30 




I 


5s 


0 


53 


.20 • 


5^ 


.20 








I 


55 




5^ 


.20 - 


55 


• 20 






• 


2 


53 


\ 


5b 


•20 - 


56 


• 20 


X 








57 


0 




•20 - 


57 


• 20 










57 


"I 


57 


.20 - 


- 58 


.20 








p 


r>r 


0 


5e 




59 


• 20 








2 


57 


0 


5b 


• 20 - 


60 


• 20 








3 


57 


1 


6: 


•20 


61 


• 20 








7 






61 


• 20 • 


62 


• 20 


XXXX ^ 


School 10 




0 


d2 


1 




• 20 - 


63 


• 20 


X 




* 




^ «. _ 


c 


65 


•20 r 


66 












•Ji 




6- 


• -:♦- 


65 


■M 






* 


:2 




2 


6b 


• 20 - 


. 6c^ 


• 20 


XX 






1 i 
1 / 


s7 
^6 




60 
67 


• 20 - 

• 20 


' 67. 
68< 


• 20 

• 20 


X 

VxScx 


School 20 








2 


ti 


.£0 • 


69. 


20 


"xX 




« 


21 • 




2 


63 


• 20 - 


70. 


20 


XX 






2i 


j>s 


2 . 


70 


• 20 - 


71. 


• ?5 


XX 






2o 




3 


71 


• 20 - 


72. 


.20 


yxx 




« 


£9 


35. 


3 


72 


• c^O - 


f 3. 


20 


XXX 






31 


3^ 


* 2 


73 


• 20 - 


7*». 


• 20 


XX 








26 




^7^ 


• 20 - 


75. 


20 


XXXX ^ 




• * 


3o 


2^ 


: 


75^ 


»8C - 


76. 


20 


X 






37 


^3 


1 


76 


• 20 - 


77. 


20 vX 






^1 


*22 


4 


77. 


^20 - 


7m 


20 


xxxX 








l6 


<f 


76. 


20 • 


•75i 


20 


>xxx 






**7 


♦ H 


2 


79. 


- 


S0« 


20 


XX ' " 






s; 






cO* 


cfu - 




20 


XXXX 










3 


&l 


'^'^ Z 


:'62. 


20 


XXX 


School 50, 


School 70 




5 




S2. 


20 - 


^•83. 


20- 








Ir 




&3i 


20 r 




20 


XX 






1 




»i 




20 - 


85. 


20 










3 


0 


55. 


20 • 


86. 


20 










3 


1 


c e • 


^ C • 


67. 


20 


X 




*e 






« 


f 7. 


20 - 


8.%. 


20 


X 


School 40 




56 


"1 


0 


6c. 


20 - 


o9. 


20 








b6 


« 

* , 


0. 


59. 


20,- 


.90. 


20 








bo 


1 


0 


90. 


20 - 


91. 


20 








5S 


1 


0 


91. 


20 • 


92. 


20 








b9 


1 


1 


92. 


20 - 


^ 90. 


20 


X 


School - 60 






~ 145 



\ 



PENDIX K. 



Principals' Packet ' 




146 



NOTE ; Please give-this sheet to the teacher who 
win be administering the teacher^ Instruments, 



138. ' 
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DIRECTIONS FOR ADMINISTRATION OF THE TEACHER QUESTIONNAIRES 

As a representative of the. fifth-year* teachers of science in your *' ' 

T ' * 

school, the Research Department Is asking you to take charge of the admlnl^- 

tratlon of these teacher. Instruments. 

* 

In order to put the teachers more at ease when completing these ques- 

tlonnaires, we are asking that neither the pr;1nc1pal nor the guidance counselor 

have anything to. dor with their administration or collection. 

As the^teaCtier representative of your school, we are asking you to " 

complete the following steps with the group of teachers: 

.1. Please make sure that no administrative person Is present while 

the Instruments are being completed. 

, 2. Read the following statement of purpose to the group: 

"The purpose of t-*se Instructional Practices Questionnaire is to 

allow you to describe youV instructional approaches in science. 

The purpose of the second questionnaire, Ideas About Teaching 

and Learning , is to. allow you to express your beliefs and opinions 

' aboiJt teaching-learning processes. 

-» -• % 

While the Instruments are not anonymous, responses 'will be com- 
pletely confidential > Also^ as soon as possible, thQ treatment of 
the information will be. made anonymous. The information we 
gather is not going to be used in any type of individual teacher or 
' principal evaluation," 

. . 3. Do not distribute questionnaires to temporary substitute teachers. 

4, Have teachers read the cover sheet and if any serious problems arise, 
ple&se call the Research Department (525-7617). 

* . * ♦ 

5. Make sure that teachers fKJt their name and the name* of the school 
on the top of ea^ch questionnaire immediately as a first step, 

^6, Please announce that collaboration with other teachfers is not 
encouraged even though |^hey may be teaching in a team situation? 
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7. Have all teachers complete the questionn^iires as pef- instructions 
within the instruments. This questionnaire should be completed 
in one sitting. Do not allow teachers'to take them home. 

8. Collect the- instruments and make ^ure thai: they are properly 
ideotified and completed. ^ 

9;. Any teacher who is ^bsent should be asked to comple-te the questionnaires 

as soon as he or she returns. 

\ *■ 

10. PI ease -return alj questionnaires to the school office. The 

• \ ■ 

questionnaires are due back in<the school office by May 15, 1973.v ^ 



\ 
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Dear Teacher: ^ { ' . 

\ " *. . * / • 

The attached questionnaire is designed to gather information about " 
how teachers in-,selected Broward 'County schools approach, their instruction 
in science." The results should' be helpful to us in understanding local 
instructional practices and in relating these to student outcomes." 

Yoor responses to this questionnaire will be regarded as confidential^ 
Only personnel* in the Research Department will handle -these data. When 
necessary linkages with data concerning student outomes, etc. , have been 
made, the need for your names will' disappear and the treatment of this 
information will be made anonymous. Be assured that we will deal with 
the. responses on a group basis. No individual teachers will be identified. 
The information gathered will not be used in any type -oi teacher or 
principal evaluation. The questionnaires need to have ^acher r{ames on 
them since we wisf] to study how certain instructional practices relate 
to Student outcomes. Again, ,these relationships will be studied and 
reported on a group basis. ' 

In filling out this questionnaire, you should do so independently. 
Collaboration with other teachers is not encouraged even though you may 
b& team teaching with other /teachers . S^nce thi-S is a survey of instructional 
practices, it is desired that you indicate your own personal approach 
regardless of whether you think oth^ would approve or disapprove of 
your response.' The best response is-the response that- best describes 
your approach . - — • ^ • 

The teacher'instrument should be administered at one sesTion.' It is 
.our suggestion th^t fifth-year teachers of science be asked to complete 
this questionnaire in lieu of a regular faculty meeting. The principal 
and guidance counselor should not be present at this meeting. The teachers * 
should ch90se a representative from among themselves to distribute the 
questionnaires and to collect them and -return them=to your school office. 

If these instructions are. not clear or if your school has an unusual 
situation, please feel free to c.all Julian BiVler at 525-7617. 



Your cooperation is greatly appreciated. 



Bill Mere^th 
Director; 'of Research 
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.INSTRUCTIONS FOR TEST ADMINISTRATION 



Overview : 

Enclosed are two instruments to be given to fifth year students. 
The Bristol ^Study Skills Test and The Student Questionnaire . The Bristol 
• test IS designed to measure students' abi-lities to make infere nces about ' 
materials and situations. Th? questionnaire is desrqneTno tap students' 
perceptions of how tb^ study science. The Bristol test takes 45 minutes^ 
to administer while the questionnaire takes 10 minutes or less. The 
S tudent Questionnaire should be given before the Bristol . . It is highly 
desirable to give both instruments on the samTJay. It \i also desirable 
to have* all students' tested on the same day a/t the same time. Procedures 
for make up testing of absentees will be wor/ed out at each schpol . ■ • 

Conditions For Testing : 

The mental and physical well-being of the childrenlffects their 
pTerformanceS on the tests.. Temperature, lighting, ventilation, sittino 
and writing, positions, ^ auditory or visual distractions", time of the day, • 
previous activrty are all obvious sources of influence on test performance. 
The less obvious influerices.are equally important, the demeanour of the 
administrator, his or her clarity of speech,, friendliness and firmness of 
manner, familiarity with the test and instructions, aAd efficient prepara- 
tion, of the»room for testing. All that can bfe done by the administrator 
>to create conditions which are conducive to maximal test performances 
should be attempted. - , ^ ' 

\ ' "is** 

■ ^ -Students should be spaced *as- far apart as conditions permit, and^alV 
unnecessary materials removed from the tables of. desks. Each child should 
have a sharpened pencil or a ball point pen and a reserve of pencils should 
^be on hand.. If more than 30- children are being tested in the same room, ' 
It IS preferable to have an assistant ready to help children in difficulty 
over the test routine. ^ 

Tlie tiiTie control is an essential aspect of the test performance and 
IS particularly important for the profile of part scores. The greatest 
.care must therefore be taken to ensure that the timing instructions, are 
follov.'ed and that am accurate wa-tch with a seconds- hand is available to. 
the test administrator. . 

Administration of the Student Questionnaire : 

When all children ar^ comfortably' seated^ give out the" Student 
Questionnaires face down tijling the students to wait for instructions. 
Then , ask the students to turn their .questionnaires face up and fill in 
their own name and the name of the teacher who teaches them science. 
Next read the instructions,, '.'ThesB questions have no right or wrong answers. 
Please check the one_ response which best tells how you study science " 
Then say, "Are there any questiorls?" After all reasonable questions', ask . 
them to begin. Give the group ten minut^ to complete the questionnaire. 
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.-/hen ten mintJtes Have pa^-sed, ask the students who have completed * 
the questionnaires ^o turn thU face down in front of them. Students ' \ 

who have .not fimsned conpleting the questionnaire may do so while the ^ 
'lrrlH^J'c?fH"^/''J'^°"^\>'^'" aU^risM tests have been distributed, 
^?nnL 'V^^ working. on. the questionnaire to sAop and turn the ' 

q^ionnatreS race dowR in front of them. 'Students are to keeo the ' 
questionnaires face down in frohf of them un£il the end of thetest session 

Administration o f the Bristol Test' ^ 

r 4* - , f 

'thp, """Iv^ book^ets front page upperrros't, telling the children that r 
they nay -read tne front page but mbst pot. turn over. >^ 

'^be'le-'MLT'i^-^^J^K ^^'■'^ by the children. '.Age mav 

9'^'" ^^"^l^'^a the details by guiding' 
v-ne children through, tne entries, but without Tnaking the process^ teo* formal . ' 

; Then, pointing to ihe section, "How to work this tes\," say "FolTbw - 
Sip ^'^T ^""i^t^ftio^s toydu." Then^read-the.se^ction on the frprrt 

,page Afterv/ards say, "Are there any.questions?"' Answer all .reasonable " 
questions about procedure in accordance with'the instructio'ns' then 'say, -Turn/ 
over and begin on Part 1." Note the:exact time ^t which you say "Begin" aS 
rec9rd what the time will be at the end of 9 minutes, 18 minutes, 27^m nutes, 
36 minutes and 45 minutes. " > , / mmuLca, 
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S mtnutes ''If you have not finished PartVlp^^^t 

"ow and- go on to Part 2, que^tiorTnumber 13."' 

-18 minutes-- "If you have not finished Part 2 leave it 

' now and g© on to,.Part 3, question number 25." 

. . - . ^4 • ^ 

27 iHirrtJtes . "If you.<ftave not finished Part S^^leave" it 

now and gb on to Part 4, question number 32." 

36 minutes - '"If yoa have not ^ni^hed Part 4 leave it 

now and go on to P^rt 5, question number 38. 
if you tinish before time is' up look oven what 
. . yoR have done earlier." 



0 

♦ 



45 oninutes^ . "Stop working, put your pencils do\^n and close " 

your books." f , . • • 

• During, the course of the testing, shildren- should be given all possible" 
nelp with procedure, but should not be told what wordi njean 6r how to«qet 
the answer, .to a tjuestion. I > 

to! le ction Of Tests:^. * > ' . 

Ask the studerrts to look^at the Bristdl and the questionna-iVe to.make ' . 
,. sure thefnname.is on,botri f6rms. Ask the stuJen ts toi>lace their ques- 
tipnnaire safely inside the Bh-stor"bOTet just compTitid- Collprt ^l " 
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• Note to the Reader: 



Also included in the Principals' Packet were-exaiipie^ of al.r the 
instruments utilized in the study/ Tb.e'ge ,li^tiron<e 
in the fpllo'^ing Appendices: / 

Appendix A: Instn^s^^onal Practices^ Questic 
Appendix B: - Ideas About Teaching and Learning 



Questionnaire 
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Appendix Cj Bristol ^tudy Skills fest 

9 

Appendix D: Student Questionnaire 

Copies of these were not included in 'this appendix for t;he sake of 



brevity. 
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APPENDIX L. 
Feedback Materials to Schools 
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IMOVA A UWIVER3ITY 



COLLEGE AVENUE, FORT LAUDERDALE. PLORIDA 33314 305/^67 066O 



June 6, 1573 



Dear Principal; 



Under separate cover I have sent the test results of the Bristol 
test to yourjnfth grade teachers. Included with the results was 
a statement interpreting the five subscores and total score. ^ , 

The cooperation of you and your staff has been terrific. Thank 
you all for your hel.p in this effort. 

If there is additional information relative to the testing that 
I could provide,. please do not hesitate to contact m. . 

Thanks again for everything. ' ^ ' ' ' 

Cordially; • . 



Marv Patterson 
MP:lsa 
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IM OVA A uIm I ve r s ity 



COLLEGE AVENUE FORT LAUOEROAtE FLORIDA 33314 . S05/987-6660 



June 5, 1973 



Dear Cooperating Teachers': • ' • ■» 

Enclosed are the Bristol test results for your school. A series 
of computer printouts are provided. The first is a list of students 
their subscoVes on the five, parts of .the Bristol and their total ' ' 

, Bristol score. To understand the subscores you should refer to the 

"■•";;>attached quotation from the interpretive manual. 

Tha second printout is a histogram showing the distribution of test 
scores for your school. It also indicates the mean (or average score) ' 
amd other data for your school. Even though all of the test booklets 
from other schools have not as yet been scored, you can make some 
comparisons.* As of this date 747 tests have been haiid scored, the' 
mean for the entire group is 26.1, the redian 28 and the range from " 
'3-45. 

■* ■ , * 

The last printouts are histograms showing the distribution of test 
stores for each fifth grade teacher that teaches science at your school. 

Ybur cooperat^n and assistance in this study is greatly appreciated. 
The last weeks of school are especially busy for teachers so I was 
. particularly grateful for your efforts in May. I hope the enclosed 
information w^l be of some use to you. r 



^ Cardial ly, 



Marv Patterson 

KP:lsa 
Enclosures 
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" !••.•> I... 
of tl'c ciiV.- V : 



■ 1 : 1^ A Urn 



. ! to 



'id 



'-I n .i' ^' .1: 



.an Ir-fK; tu bear to 
J? J path '.\f:»,in 

^ ^ 1 co-c/p:, and 51^^.;^ 
\ur'-vi>s u.-.'^cc^ of ob^trjciior. from 
-* ...... r;....e;.v? s>$i?fe-ns arc 

.^r -v 3' d co-'c-.t relevant lo rhe 



f\rc-ic;.-e V, ..J; 35.,^,^ cur:,cu- 

— r - -m; anc iiiatnemaiics 

* :e^:.. :i:e «p / o: ,;..c!> sk-i^ :e:t. :e:Vr^ more 
JO cor.>-.;i..-!s J. ,rc conccvcd 10 be cdjcat^oiuCy 

Pjr: f y: cav.-. dc^!> •!.•,• pr. pert, cs of r:.i:C["k 
a:d st.r.o:.. 1,... v.h.-, ..r^s ,hc dncr^- 

Included n : ,,1 ;,n;.j:.t,c reference to tl,- 

qajoirejirr^j .c-t .n effcctue u.v, o: cor.cen.n^ e: r,ater;als 

- and of s;;i.at v:-..^ The rresen:at:on of ejch iie.-n is m some 
caNesenti.-eA I.,>^^„f,. ^nd .n others partly dur;i;in3i c ■ 
A.-M'-:a:^U.,.c v ,hc ror.-:.-ii,on. 01 p.ciorul. dugam- 
jnat:c and ca.-Uv>.p!.^.a; representation of Ih'ncj. and 
s.tua;,cns ,s cor^dered :o he 2 v.ial pari .^f .Ix' s,udv 
ski.ls to be vc .J.t C:e.r!> li.e of a cb-.d n ih.'s 

^ section dcrc-icnt.,pou tN. c? 'the d.rea 

cvpx-:,cr,.c;,.-,^v;. , , ,,^,K,.,^, f,^^ 

dAp.>^,, ,n.i tic c-iT:ep;. t-,,, U h.-is developed in* 



sect T,. e.-,\ i sr.ai: .,Vpie of the pojs^bie coi5- 



I'l-' o'he; 

tcm cap be^r.-pr.l- tod a^ d .- , c'j.m i^^r.'ade iLcTlnris 
« - ew-' jl c uf e,,v, uT:n;o;i!jI s:i:d\- and njtural 
sc.er^ce eler,.: i. n ;t,c curn.ulu.-;. for ejcii level.' ' • 
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I'ail 2 i<; C('-(f> rn.-d v.ith -.truciuics. thji js to m\. 
spj:e iti"vv! 'Ji tip.-re jie j'{.eH!..:ed pcrt> ..,.d v.: i-rc th.- 
_ qiiCition; v*-., the re! -tionshipb of r, '. - cjji 
otl.e- uf,d t: v v.lK>!e hp. ;.;-.! jjjd;e:nei.:. .■.•u:cdi.( 
Klaneo. an.< !y.,.!ian. >I:jpe. s-rc. dist'.nee a- J dreciixn 
of movement lue expcnc:iced teacher v.,!! rev\-.": s.- 
in»p;.ut n> th.-:e items man;, of t:;e c(.mn>o:t diffi.uKic* 
which b--^et children in handi.fig pjrt-vv.-K-le reljtionih'j- 
III space • • 

• 

V\h.Ie son.; ot the .tjnis of Part 3 n .v wrn at (y.i 
5>g-!t lu be ind,.t.nguishab;c from those of i\,rt 2 thev-v,.] 
be found on closer inspection to differ m that "! 
- focuses on. processes wh.ch involve a sequence or" 0 trend 
vvhere ,t is not merely the duecfor. or the aiticulat.on of 
parts v.h>ch IS considered, but t.hc pr^,ec*!ioi-, or i.-.tvipoia- 
tion :n processes wiucii mvolv, 2 sequence of eve-. It is 
not so much that Part 3 exciuccs those th.ncs -^h-h are 
dealt with ,n Part 2 but rariier thaf.t adds a' funW re- 
quirement. The other najor difference bet^eer^ Part ^ ^nd 
• Part 2 IS the mjch greater rtni-e ofv:<i«:tcri: iwpi-c : n, look- 
ing at someth:i>g vvluch is not mcrciv represented bv p-cess 
in spce Thv sequence of ever.ts :n time is just as .m{»rtant. 
Here again the range of possible content is immense and the 
ump.e represented, by the tests should be ta•^en 10 be 
' lastrative of what the curncimim misHt include rathe: • 
man as indicating the essential dements vvithjn it. 
^ Part 4 is ejit.tied expianaiions" bccatne its ma.n :i'cr;c 
IS "«vays of accointng for expcnehce". Into thi» section 
come many of the familiar problems of conservation, of the ' 
distmction betv.een ammate and inanimate and. in the later 
levels, of scientinc reasoning Ii is not possible to cxchidc 
completely dependence upon specifically taught know- 
ledge However, the emphas:!, in each itsm is upor. the 
v.:iys of-conceptual'SiRO. chisifyii.g and rcdsotHnj througl!" 
situations involving natural phenomena, time and space. 

Part 5 IS called "interpretations" because it focuses^ 
infeiences nude from diagramnuitically and symlwlicai: . 
presented data In this scn^\ Part 5 represents t!.e highc: : • 
level of abstiavti^i m the te^ts in that the child is rcqu^d 
to accept that summarised data can represent col'.ectcJ ^ 
evidence from v^htch legitimate int'ercncc can be nwdTand 
appropriate judgcr:3cnts about the siiuajions v.hich >h« 
summary represents arc possible , 
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Student Distributions on Bristol Parts and Total ' 
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Bristol Distribution 
of Total Scores 
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3<\*bv^ - 
j^XoO - 
^VbO - 
<l«bO - 
^cou - 



l»bO 
5.bC 
fbO 
b»bO 
1 .^•bO 
7.50 
h.50 

10. bO 
• 11.50 
. l?»50 
13.i>D 
l«*-50 
. lb. 50 

17.50 
lc<.bO 

19. bO 
2C'.50 
21. bO 
2?. 50 
23. bO 
2^.50 
2b. 50 

20. b0 
2y«b0 
2c .-jO 

•2^.b0 
30. bO 
33 -bO 
3?.bO 
3i--jO 
3^.50 
3^.50 
36 .bO 
»37.o0 
3£.bO 
3^.bO 
*f0.bO 
^1 .hO 
V^.bO 
bO 
«tb»bO 



X 

XAX • » 

XXXAXX 

xxxxxxx . 
xxxxxx 
xxxxxxxx 
xxxxxxxxx 
xxxxxxxxicxxxxxxx 

XaXXXXXXXXXX 

XX xxxxxxxa xxxxxx xxxx 

XXXXXXXXXaXXX 
XX^^XXaXaXXXaXaXXXXXX 
XXXXXXXaX 

X xxxxxxxxx xxxxxx xxxx 

aaXXXXXaXXXXXXXXX 

xxxxxxxaxxxxxxxxx^xxx 
. xaxxxxxxxxxxxxxxxx'xxx 
axxxxxxxxxxxx xxxxxxxxx) 

XXXAXXXXXXXXXXXXXXXXXX) xxxxxxxxxxxx 
XXX XXXXXXX xxxxxx XXV X 
XXXAXAXXXXXXXXXXXXXXXX)|XXXXXX 
XJCXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXaXXXXXXXXXXX 

xaxxxxxxxaxaxxxxxxxxxxxaxxxxxxxxxxxxxx' ' ~' 

XXXaXXXaXXXXXXXXXXXXXXXXXX ' ; 
XaXXXXXaXXXXXXXXXXXaXXXXXXXaXXXXXXXXXX ' 
XaXXXXXXXXXXXaXXXxXaXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xaxxax xxxx XXX axxxxxxxxxxxaXx xxxx 

>AXXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
>XXXXXXaXXXXXXXXXXXaXXXXXXXXXXXXXXXXXXXXXX 

SXXXXaXXXXX)^XXXXXXXaXXXXXXXXXXXXXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxjcxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxx 
xaxxxxxxocxxxxxxxxxxxxxxXxxxx 

XaXXXXXXXXXXXXXXXXXaXXXXX ■ _ 

xxxxxxxxx AXXXXXXXXXXXX * . 

yxxxxxxxxxxxxxxxxxxxxxxxxx 

XaXXXXXXXXXXXX 

XXXaXXXXXXXXXaX ' 

xxxxxxxxxax 

xxxxxxxxxx » 

>AXAX * * . ^ . 

X 



ERIC 
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-Co>: - 


• 1; v' 














^',J 




1 • - 






'i. 




d • dC - 


3t5C 




^il 










/- - 




t • "J c 






c// 






• ^ C' 








-J^ - 


7.-J0 




•»f. i 




/•Dv - 


^ • J 




7 




5« - 








U-3 








;^ 


«' • 




1 * • i^C 


90 J 




-7 







HAS b£EN Suppressed* 



V ,,,, 



# V 



IXXXXA)JAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

::!:!:!''''\\''!!^'!'"^^'^^^^^''^^^'^'^^xxxxxxxxxxxxxxxxxxxxxxxxx 













1 J • «f 




















i ^ 




19 


-c^-^u - 








»/ • ** 


li/ 




73 


I * --^ • 




■7ifc 






c77 


/^*» 




."<*=>L - 


.>^-> 






H • -J O - 




bj^ 


-if: 




674 




111 • 


- 


et^ 




:u 


/ • bo - 


771 






r.D^ - 


ah7 




7^ 


^••oO - 








3 w.' • ^ vt • 


^^03 
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Bristol Part il Distribution 

6.2 STa;.JA:?u 0E;/IATI0.\ * « 3A) STAN Et^ftdft •—6.10 NUM SU8J » 903 ^ 



Vmw-> .^-ITm ^chO F^<£auENCY HAS BE£N SUPPRESSED* 



i.l>0 aXXXXXXaXXXXXXXXXXXXX 

r»uO AAXXXaXaXaXaXXXXXXXXXXXXXXXXXXXXXXXXX* 

j»bD >x*xxxxXAXxxxxxxxxxyxxxxxx^xxxxxx- 

'••bO ^xixxxxaxxxxxxxxxxxxxxx«<xxxxxxxxxxxxxx ^ _ 

1?. xa:\xxaxxxxxxxaxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx'' 

c.-jO >f^XXXXXXXXXAXXXXXXXXXXXXXXXX){XXXXXXXXXXXXXXXXXXX ' 
7^bO XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXaXXXXXXXXXXXXXXXXXXX 
^.bC XAXXxXXaXaXXXXX^CXXXXXXXXXX^XXXXXXxXXXXXXXXXXXXXXXXXXXXX 
9*'jO XXXXXXXXXXXVXXXVXXXyyyYYVVys vvvs vvvvvvx/vvvvxy • 



.bO >'.xxxxxxxxxxyxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

10. so ^aXaXXXaXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

lltSO XXXXXXXXXAX^CXXXXX 
ic«ip XaXXXXXXXXX 



J. 62 



ERIC 
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Bristol Part in Distribution 



LO«£sf SCC«£' ." 0.0~H]5ri£ST SC8RE '"7.O 'sCALE "■' 



'lAN . .,,0 STANOARO DEVlATieN . 1.8 STAN^ERRen i \ 0.66"~NUM s"uij'i""903 



4 



.inte^^vals'^^'ITh zERe. f^=:ouency,ha§: b^en suppressed* 



D»50 - C»bO aXXXXXXaXXXXX . . ' 

0»S(; -_loO XAX^XXXXXXXXXXXXXXXX _ 

- c.bO xxxxxxxxxxxxxxxxxxxxxxxxxxxx ' ' • 

^OO - 3.50 XAXXXXXXXXXXXx5(XXXXXXXXXXXXXXXXXX)iXXXXXXXXXXXXXX 

^•:>^ --..^•50 x^xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

- 5. jC ^axxxxxxyxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

U^O. - o.uO XAXXXXXXX;^XXX;<)?XXxyxXXXXXjCXXXXXXXXXXXX XXXXXXXXX XXX'X)^X 

= - 7»bO XXXXXXXaXXXXXXXXXXX — ' iiiiUHiiir 



Byristol Part IV Distril^ution 



- wwV. s: oC'J?<£ » Otv^ Hl-OhLST SCbHZ « 6»0 SCaL^ « X 3 * 
?t i\TLw^v^^? .>irH Zt><j fWiOuENCY HAS BEEN SUPPRESSED** 



-Co^ L.bO //TXaxXaaaXXXXaJcxXX - . . . 

C Ov - i.So aaxaxxxxxxxx/xxxxxxxxxxXj^xxx ^ / 

lo^ - c»bC >aXaaaXXXaXaXXXXXXXaXXXXxxXXXXXXXXXXXX~XaXXX 

-o. • ' 5.b: XAXXXXXaXa^xXXXXxXXaXXXaXaXXXXXXXXXXXXXXXaXXXXXXXXXXXXXXXXXX 

^/Oo - H.L>:> ^'.>^<^XXXXXXXaXXXXXXXXXXXaXXXa5<XXXXXXXXXXXXXX>^XXXXXXXXXXXXX 

^.-•w - -.^^ ^'^^^^>^^>^>^^AXMXxjy*xxxxxxxxxxxxxxxxxxxxxxxxxxxxx;exxxxxxxxxx 

^ XaXa^aXaXXXXXXXXXaXXXXXXXXXXXX 

— - f , V . . . 
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Table 4.'6 (Cont.) • 



■ ■ ' ' '^firisfol Part V Discributiop 



f.iAdi.£ -.f.' "s'ls.isT icm i 0,^- HiQHesT sceRe . ' s-o '^scale •" x'z^ " 

^V' j.-^ .-tAN " v. s" standard' 0£v!AT!e*N . ■ a. 3 STAN ERW6R'. 0.08 NUM SUBJ - '903 
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• •Ps^t\'T!^3 6P iNTC^^vA^S MlH Z£RO WOyENCY HAS BEEN Sl/PPRESSEP»* . 



V 



'-^ 3wj •O.j;- • G#50 XaXXXXXXXXXXXXX ** •••• 

; NbO xxaxxxxxxaxxxXxxxxxaxxxxxx ^ • ^ * ^ 

/5 i*^? • ^•''O ''^>^**^^^xg(xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx ^"i - ^- - 

. \ \i\ • ^•'"'^ ^'^^^^^^^^^xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxvxxxxx ' 

^ ! i * ^^>^^^^>^xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxtxxxxxxxxxxxxxx 

I !: " ^^^^^'^^^^^xxxxxxxxxxxxxxxxxx^^xxxkxxxxxxxxxxxxxxxxxxxxxxxxxx- " 

c . .js yoo 7 _ 7.50 ^a^xxxxxxaxxxxxxxxxxxxxxxxxxxxxxxxx^xxxxxxxvxxxxxxxx ' 

3 lij .iD 7.3fw . i^.bO >>XAXXX>XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX ^ " 

. • ^ • t . • ^ 



/• 



4. . .I« 



